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(57) Abstract: A cyanofluoropyrrolidine compound 
represented by the following formula (I): (wherein 
... A represents hydrogen or fluorine; R l and R 2 are 

\ I / the same as defined in the description; X represents 

a single bond or Ci_ 3 alkylene; and R 3 represents 
-N(R 4 )COR 5 , -N(R 4 )S0 2 R 5 , etc.), a pharmaceutical^ 
acceptable salt of the compound, or a hydrate of 
the compound. They are useful as a preventive or 
therapeutic agent for diseases or states which can be alleviated by inhibiting dipeptydyl peptidase IV (DPPIV) and for diabetes, 
immunologic diseases, etc. 
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^•>S^il 1-6 ©7JU*Jl/3£rt>Sfc£»«k OStftiS l fflfiU: (#J?Lfc£ 
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i-^x-;^> ^> 

M^^C 3 ~ 6 ©v^ DT^y^^S^^-ro P7;Hr-;i/g£W5«&* 

tit, ;\D^m #;w^>;i^ ~>7/»> 7^/s, 75 

10 j^iC 1 ~ 6 <D7)V*)m. wMlk 3 ~ 5 0~>^D7^M+^ 

SR^^ic 1-6 (D7)V3^ym^ DjgfcftiS 1 fi£JLk 
l~6f®> £?£b<teu l~4ffl, J:0$fSb<«v l.~2fi) 

15 3-7^;-2-y7y^OT , 7^H, 3-Xh+yy^D^H 

xh&^mmk 3 ~ 6 <Di/z n7)i5--)mtwwktsnx-b &^mmm. 1 ~ 3 © 

20 Ttt, 2->77 ->^7 p^x-;p/^;pSx 3-^ h*->^ p^p^-;i/^^Jl/S 

3-1 ovist u7)i*)vmt\$, mmximm&<Dfcm& 3 ~ .1 00^07 
;i/^s^To ^P7;wi/g£W5S&g£kk ap^>js^ 
25 , *;i/^->;us> y7/S> 7sya> 75/^;^ii;i/S, ^&i~6© 

7^+Jl/S> iSi^C 3-5 (Dz/? P7;Wl^*:>S&«»: 1 ~ 6 07JH3 
*i^^&&53^9mm3 1<@&± (^J^.«> 1-6^ $?£L<«, 1~ 
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3-k H D.^Vi^ P a4'>;I/S> 3-75 7 -2->7/ >^ U?f)V&* 4-* h*. 

7 % /u;u*. i,2,4-^^7yu;p*> i,2,4-^7> J 7yu;^ ^>x^ 
wj;w* v .^>x-ry^ s /u;>*, ^>y?7\/u;i/*, ^>y-fy^7y 
u;ps, 5 : .7t7f-M, -f Vf7t77-M, ^>yy^-;^ -f 
>vf77^H,- ^>y^x-;i/*, #p*x;ug, 2,i,3-^>X^^7y 
15 U;i/k ^O^M^^I/MiWlf^ns. J#3^bfcDPPIVjfl#*g&©^T 

Off* b Witt* 7.U;W6T**. .^<tt>lffloR3(IR^/Xtta£j)t*'& 

>fi^ '>7/*v xhp* v 75/S, -OR', -COR 9 , -C 

20 0,R\ -CONR 9 R"\ — N (R 9 ) COR 1 *, — N (R 9 ) CONR ,0 R" 
v -N (R 9 ) SOjR 10 , — NR 9 R'°> -SO,R\ -S0 2 NR 9 R"\ -S 
OjN=CHNR 9 R ,0 Rtf-OCONR 9 R 10 (^4»R 9 > R"0R"« 

\z£tevT*mm? ; mmtiTh^mik 1 ~ 6 ©7>*;pis ; was trc 
25. P7;wi^7^^sx«fiM$nT s bcfcVi7xx;i/^^^-ro ) > s&snx 

«k0a«nsifl^± (09*.tf» 'l~6fl, $?£U<tt, l~4i@, <k«9$F£b 
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i~.2fi) ^^To 'M< t lici^rf/xttif $^tt, 

;V-l,2,3-^7^7 > /-JM-'T^^ 3- (2-^a.fci7xn;0 -5-^^kv+ 

1 -v 6 ©7;P3*5/SR#**ft 1 ~ 6 ©7;p^;p»^ 5^:*»«fc oa«n 
10 3^6&3?¥J;DM&tt31fi£U: (M;U£, l~6fi v #*l,<tt* l~4fi 
, ctO$f*U<«, l~2i) C©.«k5S:7x^MtUm 7ir 

, 3-75y^;^-;w4-^D^7x-;i/^^tfe>n^o 

1 *s tf >j 5 tf u 1 , 2, 4- h u 7 s?-)^ 1,2,3- h u 7 v 

.1 5 n;ws, 1 , 3, 5- h u 7 v=.)V& <i v * / u * y u 7 * 5 

«0*.jfi«»* b < , tf'J J; 0 » * U 6 ag*^W3f#SIIX«*© 

?~1 lM^m^S^§AxP7U-;K^«mS^^ AD^>If, tKMS 
■si/7S&~Vu& 75/lv-OR s , -COR 9 , -C0 2 R 9 , -CO 
20 NR 9 R"\ — N (R 9 ) COR'V-N (R 9 ) CONR ,0 R", — N (R 9 ) S 
OjR 10 , -NR'R 19 , -SOjR 9 > -SO i NR 9 R 10 > -SO J N=CHNR 9 
R l W-OCONR 9 R" (^R 9 , R'^R^R'^W-XHJIttoT*** 

... ^ ;fitfc£nT*><fcv>&sau~ : 6©^^ 

6cd^d7;WI^» ; e^^tiT i b^Vi^ic4~9©~>7a7>'W1^7;^ 

6 o7;wus*^«fi^$nT'b<k^7x-;^j{»^^5i¥j; D»tfn'* 1 m 

EU MX\*. l~6ffl> $?£b<&, -l~4.fi, <fc0$F£b<«, l~2.fi)- 
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• mtt.aifim\(f$n$. .. .. . . 

ta:, Apy>M^ *«^>77ag, ->p#* -T5y* v -pR 9 >. -c 

OR\ -CO s R 9 ; -CONR'R' 0 ; — N (R 9 ) CQR 10 , -N (R 9 ) C 
ONR , 0 R"> -N (R 9 ) SO,R'°, — NR 9 R 10 % - SO, R 9 N - S 6, NR 
9 R'\ - S Qi N=CHNR 9 R 1 0 Rtf- OCQ^ R* 0 . (^f ;R? R ' 9 

~9©y^D7MJV7;wn; xtea&£ttT*><fcv>7xx;i^£^r. ) 

7571/*, <V^^»; sec-y^Jl/S, tert-^^S, -TV-* 

>?)i&. a^s, x^S, 2-t H 

, 3- (N,K-^^fji/7s/) 7at!ji^ 4- '<*?>x;p*-;Krs'/) 7.?;i/ 

tft'^nt t> J:ir^*» 1-3 ©7;P* V bfcgfcaVf. «k , 5^7 

i-^^m^;^. 2- a-*7.f ;W x^us, 2- (2-^79 t ;w) x^;w» 
25 3 - (2-^-^;w 7dtr;^ 4->7/^>>^s> 2- (3-^^7577 
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$mWi 3-10 Oi/Z P 7 P 7;U*JI/X};: W3ffi&*£ 
Any>Rfi' ^7/«, xhP*, 7$/*, -OR 9 , -CO 
R 9 , -CO,R\ -CONR 9 R'\ — N (R 9 ) COR", — N (R 9 ) CO 
NR 1 0 R'K — N (R 9 ) SO,R"> -NR 9 R", -SO,R 9 , -SO,NR 9 
5 R'\ -SO^^HNR'R'^^-OCONR'R" (iS't'R 9 , R.'^lKR 1 

^m-xtegtz^Tykmm? ; mmnxh^mm^. i - 6 om;!* ; 

~9C0y^.D7;W7MM ; XteB$£ftX*><fcVv7x-;|,g£piVt. ) 

10 ^e>^^l¥ctOjl^tl?.lTO± 1~6<@, 0?£L<&, l~4j@ 

, <fcr)£?£lX«, 1~2<@) **?o Z0£?t£*s?u7)\'*)VmtLT}t, 
~>£o:/Dfc?;i/g, v^P^^S, 5^PA>3Ml/S, ist Pa4$/;|/S, ~> 

^n^v^i/S, ->^P^^5^;i/S> 3- (7-k^T$y) >^p<*>3Mi/*, 

- (C 1 -C 3 7,Mrl/» -QK£^X; Q^M^^tlTfeck^^miC 3 ~ 

i oov^PT^wi'STS'&^ofyibT^ 5>^.pyptf;^^;i/», ~> 
• ^pyptr;i/x^»\ ->^p^;m^;i/«> i/^n^^^MfM, 
PA^^^^s^^.^tf^ns. 
20 $ nx.t) J: 4~io ®» tt^WPS t «, tixttili 

©^ic 4 ~ i o om^im )v*)m*7ikt B mwm7)\'*)imz&tt%>m 
mmtu, ;\py>m^ ^7/&, -bum, 75/s, -or 9 , 

-COR 9 , -COjR 9 , -CONR 9 R'°, — N (R 9 ) COR'°, -N (R 9 
) CONR ,0 R n , -N (R 9 ) SO l R , \.-NR 9 R u , -SO,R 9 , -SO s 
25 NR 9 R'°, -SOjN=CHNR 8 R 10 Rlf-OCONR 9 R 10 (j£t»R 9 , R'°R 

^r 1 ' \zm-x\mfz-DT7mw^ •, nn^nxfej;^**-!^ 6 arr^w 

S ; «tft$nTt>*V^*ft3.'-6 0'>^.P7;Wl/« ; *&3ttx'b«fc^&* 
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5 x«, k^>^D^>^S, fc^# da* E^n'v/^*, tf~># 
u^^)V&. \L s s>7u;~)V&, t v >^DT^ 7^v>3Ml^ 

o 

10 ©m$nTt)j;^m^2~i o©7;wr~;i/»£&, m&ximmm<Dmm 
ttx\tft&mW(Dfcm$fc 2~io 07;i/^n;i/a^^To 7;Hr~;i'SK&ttS 

g&g<hte> AO^r>JlC^v tK^*v :>7/g, -KnS> 7^/S, -OR 9 
> —COR 9 , -C.OjR 9 > -CONR 9 R l( \ -N (R 9 ) COR 10 , — N (R 
9 ) CONR^R", -N (R 9 ) SO r R 10 , -NR 9 R l \ -SO t R\ -SO 
15 2 NR 9 R ,0 > -SOjN=CHNR 9 R ,0 S,tK-OCONR 9 R 10 (^R 9 > R'° 
0R 1 1 «|WJ— x^^oTtK^M^ ; mWk2nTh<S:^wkm%t 1 ~ 6 0)7)1* 

)vm m^nxh^^M^s-6(D^^u7)i*)VM w.Wk^tvab^Ek 
m%c 4 ~ 9 d 7)v*)V7)v*)\sm ;. x&e&s nx & ct ^7i^n^^ 

7r-;i/g> ^>x-J^ A^-fe-;i/» v -\7°t^;^ ^x^S, 4-7 
(D^^3~i oos/^D7;p^;i'S^^To >^a7;k>--;usfc:fett.3s 

^S<h«> AD^^If, 7K®«, ~>7ys, ~hD^, 75/S> -OR\ 
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-COR 9 , — COjR'x -CONR'R 10 , — N (R 9 ) COR"; — N (R 9 
) CONR ,0 R"> -N (R 9 ) SOjR 10 . -NR 9 R'\ -S0 2 R', -SO, 
NR'R'V -SO 2 N=CHNR 9 R ,0 Rtf-OCONR 9 R 10 (5£*R 9 , R ,0 R 

10 Tit, v-^n^f- ->>7n^>f-M, i/^P^-fen;^ v'^o^s 

• • • • ' • " • ■ 

1 0<Dzs$u7)\'tr-)\'mT'$>Z>M'&<DMtLT\ts > t> P^t ~)V*9 

n^m^t\t,j\u^>u^ r ^mM. i/r/** -hps> 75 -o 

R's -COR J > -CO,R' v -CONR'R 10 , -N (R 9 ) COR'\ — N 
20 (R 9 ) CONR ,0 R 11 , -N (R 9 ) S0 2 R'\ -NR 9 R'°, -S0 2 R\ - 
S0 2 NR 9 R'\ -SO 1 N=CHNR 9 R ,0 W-OCbNR 9 R l ° (i^R 9 , 
R ,0 RtfR' 1 «(^-X«^oT7KmJI^ ; m^^tlTfectViM^ 1 ~ 6 07 
j^jH ; m^Hxh^mm-e0iy^u7)V^)V& ; S^tiTfeJ; 

25 . fcaVf. ) , ^^nTfei^^^Cl-eOT^J^^fc^fi^^nTfeJ; 
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=.)m, tf^.P*7T-x;i/g, t'^ny^l/S> Hv^oxir;^, 2->7 
J ¥>>>7 U*2^-)m, 2-2 P O tf;>£ D 7 StlS. 
g&SnTfc^V^U-^S^ tt&Xte&fi&07U-;i'g£^-te 7U 

5 -)imz&tfz>m®Mtfe, /\u?>m^ ?mM, *stj s> - h pg; 75 

ygs -OR 9 , -COR 9 , -COjR 1 , — CONR 9 R 10 v — N (R 9 ) CO 
R'\ — N (R 9 ) CONR"R", — N (R 9 ) SO,'R Vl , -NR 9 R*\ -S 
0 2 R 9 ., -SOiNR'R 10 , — SOj N=CHN R 9 R 1 *jkT$- O CO NR' R 1 0 ( . 
^«t»R 9 , R««^R , - i tt|fl-X^ttoT**Mf ; «^^Hf^i>^* 
10 1 ~6 0mM ; e$£nTt>cfc 3 ~ 6 £>->7 UT)V*)vk I g& 

$ nr & £ ^ifciiifc 4 ~ 9 © d 7;i/^^7;^;i/*x«fi^$ nx <fc v> 7 
nTb£^7*-)i'mfr*>fc%m£ioMifn% 1 visit w%.& i^qm, n 

£L<fcL l~4fe> £i9£?*b<teu l~2i@) C©£5&7U-;i/ 
15 MtlsTfe. 7xZj|/i, ^-7^»> 3,4-^5 1 I/>m'>7x^H, 3- ( 

7x-jh, 2-HJ7;i':*p*3 1 ;i'7xx;i^> 3->7/7 

xXJl/g, 2-7MD7x^H, 2-±h^^7^;i/^ 2->>X3\H>7ii/7 

x-;H> a-^i/XJ^-^TS ; t7f M> 2-^jM^'>7x^jh, 3, 

20 >w 7 xx;ps& s ft&. 

- (c 1 -c 3 7;^i/» -qic^t, Q^tt^^nxfe.fcv^u-;^ 

X&Z>Wi£<Dm£LT\Z. ^>zS)V&, 7x^f^i, 3-7xX;U7°P t!;i^ 
l-^-75 1 JM5 1 ;^ 2- (l-^-75 1 ;i/) x^S, 2- (2-^-7^;W X^;i/S, 
3- (2-i-y^)V) 7°Dtf;i/»s 4->77^>^;^ 2- (3-^^7$;7x 

g^^tix'bckv^-'i oioAfoitu mizjgfcLu^mio , o, ss. 
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P^T*&3. ' 

-ho*, 75/** -OR 9 , -COR 9 , -CO t R 9 , -CONR 9 R ,b , - 
N (R 9 ) COR 19 , -N (R 9 ) CONR'°R"\ -N (R 9 .) SO, R io , -N 
10 R 9 R 19 , -S0 2 R s , -SO,NR 9 R'\ - S O, N=CHNR 9 R' "Rtf-O C 
ONR 9 R 1 0 (^4>R 9 , R 10 0R" ttR-XttftlioT**^ ; M^l^nT 
t>.«fcV>IWHft 1~6 <D7)V*)V£ ; tt^$nxfe<t^^mfc3 ~6 ©~>^ DJ^ 

l~6fi, »*b<«, l~4fi, £»90f£L<tt, l~2fi) C 

ij ;i/*, W ^ ^ wfc u -;hs< 7if tr-> ? d ^^v*, ru 9 
20 p^-^i'i, 2, 6-5?^;^^* u /*, 4->r / tr^u e^;i/*, 
y h t^^;hS, '2-**v tf^u ^-;i/*, v^7 % /u 5*' 

-J!hS, l.l-^+V-^T^njhS, l,l-^t^y-f7^PJl/S^i:^# 

25 £5*To A:rD7U-Jl/*K£ttSg1«£^ AP^>0^, 7K^S, >>7/ 
*, nhPS, 757S, -OR 9 , -COR 9 , -CO,R 9 , -CONR'R" 
, — N (R 9 ) COR 10 , — N (R 9 ) CONR ,0 R M , — N (R 9 ) SO*R 10 , 
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-NR 9 R"\ -SO t R\ — SO,-NR*R , », —SO, N=CHNR 9 R w RtK-— 
. OCONR 9 R 10 (jM»R 9 * R I, R^R ,I ttra-XttS»oT7k3fl©?;fi»* 
nTfe «fcVv^^[ 1 ~ 6 (D7)V*)V& ; Sift$nT%)«tVift*j5fc 3 ~ 6 <Z>;>£ D 

. ;i©J;?fc^D7y-;^ 7-y;i^ ^x'dj|£fc/ ,v 

10 7 % /u;u*, tf^/y^k hUT^u;^ xh^u)^ 

ryu;i/», 1, 2, 4-^1^77 yy;i^ i,2,4-^t^t^u;i/*, tryswafc 
/tf^rji/g, tf'j5v-;i/S, ey^xjus, u,4-by 7-7~;ua> 1, 
2.S-KU75^;Wk l,3,5-hy7*7->*> ^>x***!J-7yjW6» ^>x-r 

v**7y;p*» ^>y^77u;u*. ^>7-rv^77u;^ ^>7-f 5^ 
15 7U;Wk f7^7xn;^ ^y^7^7x=;Wfc ^>77^n;^ -TV 

h u -f >y 7 y ji^ ' -f v * / y )vm, * j u 7*5 * 

y^iJ-y-;i/*> WJ^I*';>W 'J-jhS, 2,1,3-^>X^^777 
y;ws, ^>7*ih^;v*, 4-^^-1, 2, 3-^7'777-;i/-5--f;^ 3- ( 

20 2-7DP7X-JI/) -5-/fHVWy-iWHJki, 5-^;k2-7if 

)V-\ , 2, 3- h y 7 7-;w4--r 2-7 x~;i/-3-7d tf 5 7-;M-r )V 

S, 5-^5 ; ;i/-2-hy7;^P^^77>-3-1';i/S, 5-5>77fc!y5*>-2~f 
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5 >>7i-M 3, 4-lfI/>y^y7x-JK 2, 3 -$>k Ho^>7[b]7 

10 itSfcU fc<hAfc£, T^US^Wk Tif^^;^ IfDU^JH, -iS.? 

^x;!^ ^M^Jx;^. 71fE^D^:/^;i/^ Tiftf^i'D^^^ 
*^©^T5 7»^tfe>n^o £fc/±IB4~l OMc^SSlc&tfS 
SJ«£«, AP^fT?, tK^S, xhPK, 75/* 

15 , -OR\ -COR 9 , -C0 2 R 9 , -CONR'R 10 , — N (R 9 ) COR 1 0 
, -N (R 9 ) CONR"R", — N (R 9 ) SO,R", -NR 9 R'°, -SO, 
R 9 , -S0 2 NR 9 R'\ -SO ! N=CHNR 9 R ,9 S.lX-OCONR 9 R'° 

#r\ R io mtR\^m-xtem?T7mm?.: mmznxh&^&km&i 
irji/g^t, ) /B^$nTt) ( i:v^m^i'-6(D'7;i/+;i/S*fe«»^$ 

ftxfc<fc^:7xx;i,S^e&SP£^T. 

yatr^>^ mil, hU7;v^DH^ m 
25 sm^> #x>»& xfTum nA^it x^pa^i^. 
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.7*jV>mL is7,7--<>t<D% N-7"fe3\>lo< 

15 R 3 ^-N (R 4 ) COR 5 (R. 6 *«BtftSnTt>«t'^7U-;PS*Tf*S) 

v -CF„ -CC1 8 ) -COR 9 , -CO,R 9 , -S0 2 R 9 , -SO.NR'R 1 
20 ° v -SO t N = CHNR , R 10 (R'R^R l0 tt> ET-— Xttftfco 

t7jcf lf , ^m$c 1 ~ 6 ©7;p*;PS*&'tt7xn;wST?'*s) , 

# 1 ~ 6 <D7)V^)V^ 7\a? >IfMilfc 1~6 07;V3*'$'36tf>5£* 

b<fck 1~2{@) T&S. 
25 R 5 (D7i-;i/l©0tb^fiMibT, 7x~;US£*#jrr£P& 
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3, 4-/fV>^y7x-Jk 3, 4-X^l/>> J 3-3 1 v7xXJk 2,3 

(0!l;Lfc£, -CF S , -CC1 3 ) , -COR 9 , -CO,R 9 / — S Oj R 9 (R 

#JxJ£ l~6f@> £?£L<fcL l~4i v <kl3^b<(l 1-2®) v .£& 
~ 3 <5DT;1/^1/>^^5xS, X^m^ 1 ~3 (DTfrJrUyiStti/MtfcK), 

. zntf7x.-)mm&rmm : ?tmzMtfc.-?z> 5 ~ 8 m.^h^> a 

(2S, 4S)-2-5/7y-4-7ll/^P-l-[[2-(3, 4-^U>zSJr, 

tr^yv-i M 75 /- 1,1 -s?;w.w x^75 y ] 7-fe^ trp u >>> 

(2S, 4S)-2-y7y-4-7MD-l-[[2-[3- (;* ^JlWfc-fr 
20 (2 S. 4 S) - 2 -~>77 - 1 - [[2 - (3 -'>7/*^>\Af ;W75 7 -1,1 

- y^.^w x^;i/75 y ] 7-fe?;p- 4 - ytv-tu tf p u >>> 

(2S. 4S)-2-~>7y-4-7;^P-l-[[2-(2-7J^P^>V*-r 

;i/)7sy- 1, i-^y^;u]x5 1 ;i/.75y]7-fe^;i/fcfpu^> 

(2S, 4S)-l-[ (2-^>\AOl/75 7- 1, X3M1/757 
25 j7-tl^-2->'7y-4-7^:*PlfPU> 5 > 
. (2S, 4S)-2-e/7y-l-[[2-(2, 3-yhh'P^/M77>-5 
— OV)t}M=.)V7$ J -1,1 -^^WxfJl/75;]7t^- 4-7 
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.R 3 2>S-N (R 4 ) COR 6 (R 5 ^ft^$nT i bckViAT-nT 1 J-;PST*§ 

;i/+JH -CF 8 , -CC1 ,) v - C OR, 9 v - C 0,.R 9 , , - S Q 2 R 9 , 

-SO,N-R 9 R 10 , -SO,N. = C H.N R 9 R 10 (R 9 R Of RV°tt v If 
10 - X tt ft.fc o Tillf , .^tl-607MJHtfctt7x-Jl/ 

15 'y*jfH\ : m.mm?) tfii^nfcCi.^mi (09*tf, -cf 3 ^ -cci 3 ) 

-COR 9 , -CO.R 9 ., -SOjR 9 (R 9 RIKR 10 «, R - X 'tt ft. 

, 1 ~ 6 ©r;mrJ!V'»R^APy >r ^ 6&**«k -oatfn^ 1 
20 .tf&n* $6K:»*u<tt, imsk± .MMt. i~6fl; &&L<\t* i~4 

m> <kO#*b.<«\ 1~2<@) ©*^T«*nTfe±V>ft3lHfcl-;6 07. 

ifB^©^*b^ft#:^b^«^T© ! b©^tfe»n^. 
(2S, 4S)-2-^7y-4-7;^a-l-[[2-(4-^5 1 ;U- 1, 2, 

5y]7ir5 1 ;UtfPU^> 

(2S, 4S)-2-'>7y-4-7;^D-l-[[2-(2-tf'Ji>;0*;^- 
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(2 s, 4S)-2->'7/-4-7;i/^n-i-[[2-(77>-2—r;p)*;i/ 

.(2S, 4S)-2—>r/-l-[[2-(3, 5-^fMVW-Jh4- 

(2 S, 4S)-2->'7/-4->'MD-l-[[2-(^7i>-2-f;W 
^;Ufc;P75y-l, l-^5:;V3x^;i/75/]7-fe^;V-HaU^> 
(2 S, 4S)- l-[[2-(lH-l, 2, 3-^>ybU7^-;i—5— < )V) 

io *;i/fc;i/75y-i, i - e^^f jWx^ts ;] 7tf 2 - yy; - 4 

(2 S, 4S)-2-y7/-4-7MP-l - [[2.-(Wx>-3- fJi/) 
#;l/fc;U75 / -1,1 -y^JWxf>75 /] 7-fc^tfn U V> 
(2 S, 4S)-2-y7/-4-7MO-l - [[2-(5-^W7x> 
15 -2— f;i/)^;^-;i/75 7-i, 1 -^^;Wx^;P7§yl7-fe^;Ptfa 

(2S, 4S)-2-5/7/-4-7;i/^-a-l-.[[2-(3-y^l/^77x> 

-2-^)*M^75y-i, i-v^^]x^;u7^y]7-fe^tfD 

U pry 

20 R 3 #*-N (R 4 ) COR 5 (R% li$ntfeJ:^Mll:l~6©7M 

*fcM^$nTfeck^aE3~6©^D7;wi/*T^^) t^?> 
■ft<&«te^T» Rsm&is^mmt, imu± (M'xfo i~6<@, »£L 

<tt, l~4ffl, £W£b<te, 1-2^) ©7Ki?gTR$2ftTt>J;^Sf 
iC 1 ~ 6 CD7;P+;PS^b < 3~ 6 <Dis2 n7)V^)VM^mf 

25 ±iaii8i(Dff£b^ji&^ 

(2S, 4S)-2-y7;-4-7MD-l-[ (2 -¥/W )17 ^ S - 1 , 
1-V^)V) X5 1 ;U75y]7ii^l/tfPU^> 
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(2 S, 4S)-2-'>7/-4-7;^D-l-[[?-(3-t Hn^r^-2- 
]7^l/lfPU>>> 

(2S, 4S)-2-->77-l-[ (2-S/^pyp/t>*;l/^-Jl.7^y- 1 

5 , l -v^^i/) x^;i/75/]7iz:?;i/-4-7;^DtrDU> J > 

(2 s, 4 s) - 1 - CC2 - ( i -*?)y^2p?nA>- 1 -4)V)*)Vj$~)V7 

5 J - 1 , 1 -^^;WX^;W75 /] T-fe^P- 2 —>7Z- 4 r7MDK 
10 VTh£^'\ : rU7V-)V& (feAx.n7'j-;^»«^$tlT ! fe«fcVJ) TffcS 

-;i/£©#*UMIifc*£t*tfck HBSU: l~6ffl, Pf£L<\Z. 

15 6 ©TJWStK ttft**3 ~ 6 ©->£ P7;W!^#tf 6*l3o 

(2S, 4 S) - 2 - y7 ; - 4 - 7;i/t.P - 1 - [[1 - (7 7 > - 2 - f;»r-l- 

;* ^.W x^;i/7 5 y ] 7-fe^;p tf p u >> > 

. R 3 *i-N (R 4 ) S0 2 R 5 T*5/fb^C^T, R 5 ©$?;i;LV^iSteU 8E 
20 fcH^fcR s *«-N <R 4 ) COR 5 (R B #B^tlTfe«J;^7U-;P*Tfe§ 
R 5 ^mm^nTfeck^^xP7U-->'UST^*^, &ci:tfR s ^Bi& 

$tiTt)«k nKSHfc i ~ 6 © 7;p^PS* & $ nr.t> £ 3 ~ 6 © 
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£fs«Mt5fc> «ttH*u^^ (ra) o^fta^&aBfeiteeTf©^. 

h5&-f >&£ti^$!j^Jx T-«^©H I V©ffiXl&lB:£3> A I D S OfKR 
-e©ft&©m^tl©^Tn©MTt>i:<s &gfcj£DT*fc®*>0#afc£n* 

mmrz^ttfT^z. m&mz\t. nmommi mm$u mmm, 
, ash* xttmi mmi mu mu m 

25 *5§^ft;^©S#*tt, £J§> #fi> m tt»J, »4«K*fc«kD 
H$5 0 0 mg /A/B*CfctK iDff*'b<tt*9l 0~*jJ2 0 0 mg /A/ST 
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5 ^ (i) (Dfe&m** Lxro-mm&mz^TMmtzz-ttf^z. 



10 




15 



H u 





(1-10) 



20 



(VI) CONH 2 




A 



F 




(VIII) CONH 2 p.^j (|) CN 



25 
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5 I@ (1-1) , (1-2) / .(1-7) *V>tt (1-8) :mMmRa*m 

tzfcHi® (i i) >xmt&® (i 1 1) i mj * >m iftfe %K&m ax) 

^(x)^KJS$t^ 2 ^^^>^^^^^^^ v )^ <b^(V)> -fb^Cvn 

I)^^^b^(I)^#SI@T25^o R a ^ LTtL^II^, .JUMtfJS 

tu, h u x^;i/7 5 >, *m v y □ if ;i/x^;i-7 5 >^©7 s 

\z, a^thU^AMmui^^. ^ogjSiciffltMtl 

xm d-3) Rpt (1-4) : T$j&0umm*m&mT%j:nT$z>. 

Z\0}W.$m\Z-Z)^T\t, PROTECTIVE GROUPS IN ORGANIC SYNHIESIS, THEODORA W 
20 . GREENE and PETER G. M. WU lSm\zmW(.(D'%&*m*Z>Z.ttfr'%Z>^ 

..^jI/7xx;pS^©^{c«J: DTO^$ti^)*T*§{b^(iV)X«{b^ti(y) £ 

. « %m ^tiiiffiits z\ tx\ . m<D7$; mit^zfc&m (vi) 
25 (vio^^-rs.^n^s. kiii m^mmmx^x'^ 
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* J -)W * $ J .-;k rb7t Fa 7 7 x iwxf jwj? pmf 6> ti jsosw: 

0 -lOO'C^fr o .£ M\zMfL\fy R.b ^^^yx;P^^>P^ 

io zzLtw-azzo ztizomm*. mnr\ &z>w±®mzmm, ®mx\mm 

, //DD^A, U-y^DDX^>f« 6tU RJ&teO -lOO'CTfT? Z\ 
ttfT*%2>o mzWMf, R b #7 U ^^S/^J^^zi^S^^^SM^fcJ: 0 
15 Mfe2n£ST& Steatite, x h ( KU 7x^.l/.k7 r f» v 

§^iitL/TW, ^DD^^X ^□P*;V^ xh^kHP7^>^^tf 

lH (1-5) Rtf (1-6) : lJR©75/£*#T*fc£*(VI) *>U< 
20 ttfc£#(VIlK XttR 3 ^-NHR 4 T*§'fb^(VIII) fc.L<»4ft^*.(I) £ 
V R 3 ^-N (R 4 ) COR', — N (R 4 ) S 0 2 R'Xtt-NR 4 & § HtoZft& 

25 (7S 7 i^Wfcf 1®L<D7 5. J m*GT (VI) fcU <». 

. <fc#»(VIIh X«R 3 ^-NHR 4 T^^b^t/(VIII)feb<«{b^(I)^ 

k r 3 ^-n (r 4 ) coR , T**fls*lb(viii)Xttfl:*«i(i)K;aa(lf &x 
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io r.s FfcRmwwffltVT. i-^>yhU7\/u;pxx5 i ;i' 

t#§o Jtt*«f^K:tt, i-x^-3- (3-^^^;i/75/yofc!;w 

-f 3 H • -»^D^ X>W# My-f5K '>*7i x;Ut)nX * u ;W7 5? ■ 

h\ ^j^x^^ 5 ?y-n#ifiib\f. en, ^gusoTi-t h v 

20 COKJgfc^-rsaFiit.UT^ S>*PD*^X ^PPtfOkk 1,2-v^P 
PX^X N,N-^^;l/*c;i/A75 h\ rh7tFD77X -Xfrwx 

3X ^<vyPtf;l/Xf;V75>^©73>^ 2-X^;PA^1r>^ThU'7 
25 A, 2-X5 1 ;|/A^>^U'7A#©^«^X«7K^b7-hU«7A, R»*»J- 
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5 X3^7$>^GD75 >m> 2-Xf h U 2-X^;i/A^> 

75 /*S73 y ^;i/^r:;Hbt§^^>Xtt> >~ 4. 

frzu u H^©75 y #>#:^/\^f if f Jp yio7.5 7*;i/^x;p 

x h;ux> v ffimj-^mmtf&n, 5 o~i o o^xf??;^^ 
15 ^it>m^ h y •? a, 2 -x^^w>m* u vj*&<bGmwtEx\&mt% u 

L<fcttb£$l(VIlK X«R 3 ^-NHR 4 T^§ft^(VIII) *>L<fcMfr&4& 
R*#-N (R 4 ) SO,-R s T*.*ft#«'(VIII)Xttft^(I)fc** 

;M>>75 K#£#5il£#X£5. C©K«.fc«[^*r*»«tibXttv 5>*n 

3. ^.©BKiStt, ig^^«^ViXfT^J:i:^X^-^*©^JtLX«, h 
25 «jx^;i/75x ^ vyptf;i/x^;P75>#©75 >^> 2-x^;u^it> 
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(75/S£7;WWfS#te) l»©75/g&WT5fc£<fe(V 
I) fclXttfc£*CYIIh X«R 3 ^-NHR 4 T^§^%(VIII)feL<Wb 
(I) *m K R 3 j&tjS - N R 4 R 6 T* (VI 1 1) (I) 

5 mtet, m^zm®\tmte%-tfiRfatVT\$xm a-n , (1-2), ( 

1-7) #V>tt (1-8) .TKWbfc*ttfcHtt©*tfe*^^TN-7;i^;PII. 

£tc. m%.\& ji7cW7$y^k:«fc.DN-7;^ji^sct***e#*. Jin 

7^yH«#:t7;l/5 i tH^#:X^b>il##:«rfflV\ jt^^jlTcS*. 
h U •> A> jjcjUft^y h U »7 A> h U 7ir h*5/*Jfcfc*«>JlW- b U 

15 :t^fi>. 

(75 K#&N - 7)V*M£tttffi : R 3 ^-NHCOR 5 T^5M(f 
III).X«fc£*Klj&JflK R 3 ^-N (R 4 ) COR 5 T&5{b£^(VIII)X 

.75H«3^*WT6n*. C©RjSfc:ttffi1-*»Jii:bTtt, H. H-S^^aWl/A 
75 H, fK7kKD77>, 5?:**1f->«##W r &*U £j£te-50~50'CTfT 

25 U;i/*>75K#*N-7;WWbf**jS) : R 3 #5£-NHSO,R 5 T& 
<5ft£#l(VIII) XkMb£TO)£ffl^> R 3 tf^N (R 4 ) SO,R 5 T&5ft;& 
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5 75 H> rh7.t HD7^X ^^it>^W^n> £jS«-50~50 < CT?fr 

p-;v#v ^x#;v7>/$?*;^4v>r h^h'i^.?^^.^ 

is ( i - 9) , (i-io) mt (l-ii) : trp u z?>-m2mz®.mtz> 

15 N,N-^^V*^A7$ F^W£»tU £J&«-50~50 < CTfr'5 Cfcj&Mr** 

o com, i^iaoTfih'Jxwsx ^V7'ptf;i/x^;W75x 
■bMw-bUS^ mm%vv^<DMM*to&z>z.t&T%z>o alow 

T&> .^DD^^X 7PD7Jn;1/A, 1,2-^7 PPX^X rh7tHD77 
25 A, 1,2-^DDX^X fh7tF077X fc?U5>><S#*tf 
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5 





of 




(IX) 



(X) 



10 



(R 4 ) COR 5 , — N (R 4 ) S0 2 R 5 , -NR 4 R s ^t§„ 
R 4 . R 5 R^R 6 tt, WIBilWIM-e^^c ; ) 

^T5>#:(XI)<&raiL«««RbOTV^c75>#:(IX)Src« 

PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA W. GREENE and PETER 
G. M. WU 7SmzmW«D-%m&m^%ZttfT*g%o RbanerK/h 

#;M?-;1,£dij h\ hU^P^P'J o-- hD^>-tf>x^7xx;W^nU 
Fi^^ffi^ ^dd^^x ^aDajN^A, u-^nax^x fh7k 

^75>^©75>^ 2-x^;i/A^it>m^-hU7A, 2-x^;i"\*it>^ 
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^J^^k^(X)iC^ViTR s ^-N (R 4 ) COR 5 , — N (R 4 ) SO,.R 5 
sScW-NR 4 R 6 ©*§£\ X^-klTft^fcXn (1-5) j^W* (1-6) 

fc&ft(X) , ,-, 

• u^3i .. . • \ ., r . 

R 1 V 

(XII) (X) 

15 ^-CH = CH-R\ -C^C-R'^^B^tlTfeck^AxPTU-^ 

?^A^i*^ViT^7y#:(XII)^eT5>#:(X)^#^C^T^S. 
Ttt5>0 d d ^ ^ £ p pxM/£>" 1, nni^ x rh7 1. KP 7:7 > 
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. #%fy i 

5 (2S, 4S)-l-^qD7W;U-2—>7y-4-7;W^-DtfPU> ? >©^ 

100238541 KlfB«fc£nW&#^^/&Ur(2 S, 4 S)- 2 4 
-7)W*Pb!DU^i«* (43. Og) £N, N-SWJWUkATS H (255mL) Id&i 
U *-£&fcrC7Mflb&.- ^PPTiZ^l^PU F (22. M) SH^dlP^ 1 0#*£ 

lO*Jfl£- 7 2 < Cfc«t^£ h UXW5 > (74. 7mL) £ 1 fWCfi&TUfc. M 

10 \Z, pm&- 7 ~+ 2 ttWS 1 Mt#tx£ 0 mfryTXJl (28. 2gj 

££5#P H raJtl;L #^rfc#iaUfco 5 mfcVfd&m&7k (lOOOmL) (50 

og) frt>uz>*&\zm, .mvtcm^mmu ?k (4oomD -?»u ^mvxm^ 
vm<mm{t&®} (4i.94g) 

MS(ESI pos.)m/z:213([M+Na]*). 
15 HRMSOESI pos.):calcd for 1^ C 1FN 2 ONa Bl+Na] + 213.0207, found 213.0201. 

'H-NMR (300MHz, DMS0-d6) 5 5. 50 (1H, d, 1=51. 8Hz) , 5. 02-4. 96 (1H, m) , 4. 51 & 4. 39 (2H, ABq. , 

1=14. 2Hz), 3. 97(1H, dd 1 ike, J=23. 6, 12.4Hz), 3. 76(1H, ddd, J=39. 3, 12. 4, 3. 4Hz), 2. 6-2. 3 

(2H,m). 
, »1 

20 (2S, 4S)-2—>T7-4-7>>^n-l-[[2-(3, 4-^U>z^t^>^> 

(1) [2-(3, 4-^U>z*ttis^M)V)7$y-l, \-V**M-&)V7 

.1, 2-5>75/-2-^;i/7 p DA°> (298mg) £5^PP**> (3.4mL) iZffl8U 
25 . l-^Vytt^s^MWuVF (312mg) &>VfotK%-. 

tio»« mmvio^mmvrco mmzmrmu mtzvx? 

)V2L-t)V (15mL) ZMXtc& »T6M^7.kM (10mL) fciTFbfco 

» ym^mzx-^A (i5mL) nmLtco ?m^yk^ 5M7km^hu^A7K 

» .(12mL) mZ.. ?un*)\,& (20mL) T#ttiUio J4m»*| 7 ]c«T^>">A 
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MSflBSI pos r .)w/z: 237(Da+H] + ), 259(D*fNa] + ), (ESI neg.)m/z:235(DSJ-.l]-). 
'H-flMR(300MHz, CDC1 3 ) 67. 34(1H, dd, J=8. 0, 1. 7Hz), 7. 31 (1H, d, 1=1. 7Hz), 6. 83(1H, brd, J=7. 
5 9Hz) , 6. 66 (1H, brs) ,6. 02 (2H, s) . 3. 30 (2H, d, J=5. 8Hz) ,1.32 (2H, brs) 1 7 (6H, s) . 

(2) <2S, 4S)-2-->7/-4-7;i/3-n-l-[[2-(3, 4-*^U>¥*3r 

^>*M)V) r sv -i,.i -v*?M x5P;i/7$ v ] 7-fc^nf d >j yyoz§fc . 
[2-(3, 4-^^i/>^«^>y^;i/)7$/-a 

(242mg) (7,3bjL) \Z®MV, gMT(2 S, A S) - IV^PPT^k- 

10 2-S/iry-4-^I/^DlfDU^> (98mg) ^a^ferfJ'J^A (127mg) £&n;tT3B 

- MM ; ^DP^;i/A : *9J-)V\ 2 8 %7>^X7;*^=3 0:1:0. 
D-TSBSSU ^tfeTt^TXiLT^Mfb^; (174mg) 
MSCBSI pos.)m/z: 39 1 ( W+Ifl + ) , 4 1 3 ( Otf +Na] + ) , (ESI neg.)m/z: 3 89(01-1]--). 
15 HRMS(ESI pos.):calcd for. C,. 9 ^ 4 FN 4 0 4 OH-H]* 391. 1782, found 391.1764. 

'H-NMR(300MHz,DMSO-d6) 68.08(lH,m),.7.44(lH, dd, J=8. 1, 1.7Hz),7. 39(lH,d, J=1.7Hz),6. 
97 (1H, brd, J=8. 1Hz) , 6. 09 (2H, s) , 5. 49.(1H, brd, J=53. 2Hz) , 5. 00-4. 93 (1H, m) , 3. 96 (1H, dd, J 
=23. 8, 12. 6Hz) , 3. 74(1H, ddd, J=39. 3, 12. 8, 3. 6Hz) , 3. 52-3. 26 (2H, in) , 3. 24-3. 16 (2H, m) , 2. 6 
. 2-2. 26 (2H,m), 1.98 (1H, brs), 1.01.(3H,s), 1.00 (3H,s).- 

20 mm2 

(2 S, 4 S) - 2 -i/JJ -A-ymu- 1 -[[2 - [3 -(^)^xm^)V)^>V 
(1) l2-t3-(*?)MV*~)V)^>"MMT$;-l, l-^^Wx^VTS 

>0>&f$, 

25 3 - (^)i<7>)l-fc-)l) O s M yZTi/y F (296mg) £7-fe h > (3. OmL) \zMMU 
»TTHJX5Pjl/75> (206/iL) £ifl;Ui„ ->7^«^DU H (139mg) .£in*.fc 
HK7-fc:b> (3. OmL) m«3«»L£o «ffir)»U 81 

St^PP^A (5. OmL) imPUto 3k&T, 1, 2-^7$/-2-*5f;i/7°P/\°> 
(296mg) %mXs 10^»» ^cML.T2 0^F B »bfc. 
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ft'StUOSBBc^X^x— f)V (20mL) £iO;i£o ft#T, 6M«7j« 
iv!KM (8. Out) StttfLT, 7DD*;i/A (20mL) TW^30fTofe, mUZM*. 

■ m^?*i/y&rm& ^m\^mibxmrmu mntzmtt^Wh 

5 t}y^U^Y^y^^'(Mmmk; ^UUi^)Vh : 28%7> ; E-77.K 

• m&= 1 5 : i : o. i) T*tssu mmmsntvx^ihms mm) mtc 

MS(ESI pos.)m/z: 271(01+11] + ), 293(0l+Na] + ), 541 ([2M+H1 + ), <ESI neg.) m/z: 269 

. l H-NMR(300MHz,CDCl 3 ) 5 8. 35 (1H, brs) » 8. 13(lH,d, J=7.8Hz), 8.08 (lH,d,J=7.8Hz), 7.68 (1H, 
10 t, J=7. 8Hz) , 6. 95 (1H, brs) , 3. 35 (2H, d, J=5.6Hz),3. 10(3H,s), 1. 35 (2H, brsXj 1 . 20 (6H, s) . 
(2) (2S/4S)-2-^ry-4-7Jl/^0-l-[[2-[3-(^W*x;W 

mmmi (2) tmmmmx 12-13 -(^v^ji^M^MMr^z-i, 

l-^5 1 ;WX5 : -;i/75> (210mg) <h(2S, 4S)-l-^PDT-t^;l/-2— >T/ 
15 -4-7;^DtfP'J^> (67mg) £fflVvtkfi7^;i'77X<htTMfb'£t> (113m 

g) . 

MSCESI pos.Wz: 425([M+H] + ),447(0l+Na] + ), (ESI neg.)m/z:423(DH]"). 

HRMSGESI pos.):ca!cd for C 19 H 26 FN 4 0 4 S M* 425. 1659, found 425. 1646. 
, 'H-NMR(300MHz, DMS0-d6) 68. 60 (1H, m) , 8..36C1H, brs) , 8. 19 (1M, J=6. 8Hz )»8. 08 (1H, brd, 
20 J=7: 5Hz) ,7: 76 (1H, br t, J=7. 9Hz) , 5. 49 (1H, brd, J=53. 2Hz) , 5. 00-4. 92 (1H, m) , 3. 97 (1H, dd, J 

=23. 9, 12. 4Hz) , 3. 87-3. 18 (8H, m) , 2. 62-2, 26 (2H, hO , 1.96(lH,brs), 1.04(6H,s). 

^fifPJ3 

(2S, 4S)-2— >7/-4-7;i/^D-l-[[2-(2-hU7;^P^;i/^> % / 
• -f M 75 J - 1 , 1 -V* 3-M X3MU75 A J^VMU U VXD&fc 
25 (1) (2-75y-2-^;i/^7*aaP)-^A*5>^tert-75 1 ;i/X7sx;i/(^ 
i& 

1,2 -^75 7 - 2 -ttVTuiVs (2. 42mg) £x b^k KD75> (50mL) » 
fi¥U 3k#bfco fflfrbtem, i>-tert-7*^i/^#-#*-h (3. OOg) Orh^t 
HP7^> OOmL) »5Wttilflfc. «mT3 0^W$Um 
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7&m*$&i>fzo »icrw^ »^i/x-f^ (50mD tkwmt 
(50mD *iia%ftmi<tc* 5M xmtf- h u o+jmm m) mx, ?un&)i 

, K (30mL) tattl*2[5}ffofc. h U ^iO^Sm $£^J£«L 

T^fffMU MS^ibT^ifb^ (2.44g) 
5 MSOESI pos.)m/z: 189([W),211([ii+Na] + ). 

'H-NMR (300MHz, DMS0-d6) 66. 70 (1H, brt, J=6. 1Hz), 2. 80(2H, d, J=6. 1Hz), 1.38 (9H, s), 1.30 

(2H,brs),0.92(6H,s). 

(2) (2S, 4S)-l-[[2-,(tert-^h^>^;i/^;WT5/-.l, . 

10 (2S, 4 S) - 2.^.5/T/^4 ^I^OK9^^:;.<0.r96«) •: 

t(2-T57-2-^;l/-^Olf;l/)-^;i/A , 5>mtert-^;i/XXT-;P (1.88g) 

(20mD twu a^b^u^A (o.83g) mnxxm^^m^vrcc 

mm& ; £DO#J|,A : : 2 5 %7>^X7;*«= 1 0 

15 0:2: 0. 2) TffiSSbfc, (2-75/- 2-^;P-yotr>lW-^;i/A^>^ter 

y\L^uyyy (30mL) KftMfU ^-tert-^l/^fc-^-h (1.09g), 4-^ 
WT^/lfU^ (12mg) WO. SM^b^-hU^ATK^ (lOmL) ^JP^T^T 
2^f B ^bfc MWfcS^X^jl/ (50mL) i»^7K (50mL) ^bn^^Lfc, 

7tKM=1 0 0 : 2 : 0, 2) T5|#$[U ^fe7^;K77.X£l'T^b£tf (1.08 

g) mrcc 

MSflBSI pos.)m/z: 343 ( [M+H] + ) , 3 65 ( Da+Na] + ) , (BSI neg.)m/z:341(0M-H]-). 
25 HRMSQjSI pos.):calcd for C 16 H Z8 FN 4 0 9 [M+H3 + 343.2145, found 343.2134. 

l H-NMR(300MHz, DMS0-d6) 66.64(lH,brt, J=6. lHz),5.48(M,brd, J=53. 5Hz), 4.97-4. 91(1H, 
m) , 3. 91 (1H, dd, J=24. 6, 12. 5Hz) , 3. 71 (1H, ddd, J=39. 6, 12. 5, 3. 5Hz) , 3. 38 and 3. 23 (2H, AB 
q, J=16. 5Hz), 2. 87(2H,d, 1=6. 1Hz), 2. 60-2. 25 (2H, m), 1. 76 (1H, brs), 1. 38 (9H, s), 0. 94(6H, 
s). • " 
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(3) (2S, 4S)-l-C(2-75v/-l, l-^^)V)J^-JV7^J]7±9-)V-2 
-: ^77 - 4 -7)UtV \L P U 5>>2-«BKft©£jfc- 

(2S, 4S)-l-[[2-(tert-yh^>^fc|W7^7-l, 
. WS;]7W)h 2— >7y-4-7;i/^-DtfoU> 5 > (lOOmg) £Bt&X3^ (0. 
5 5mL) fcjg#U 4M«-Wx^l« (0.5mL) ^JP^.T^MT4^1^bfc 0 #r 

MS(ESI pos.)m/z: 243(0M0 t ), (ESI neg.)m/z:277(ftl+Cl]~). 
HRMSOESI pos.):calcd for C n H, 0 FN 4 O 0H-H3* 243. 1621, found 243.1639. 
'H-NMR (300MHz, DMS0-d6) 6 8. 61 (3H, brs) , 5. 57 (1H, brd, J=50. 7Hz) , 5. 1 1-5. 04 (1H, nD , 4. 32- 
10 3. 72 (4H, m) , 3. 21 (2H, s) , 2. 58-2. 33 (2H, nO , 1. 43 

(4) (2S, 4S)-2—>77-4-7;^0-l-[C2-(2-HJ7^P^;i/ 

(2S, 4S)-l-C(2-75/-l, : l-V*?MxFnr7$A7'&)\r-2-5/- 
77-4-7;^DtfDU> ? >2«^ (84mg) £^?;Wkk75 H (0. 5mL) \Z® 
15 $U 7k&T> MJX3^75> (lll^L) ftSTFUfc. Wv W:2-(K'J7 
;UtP^5=-;W^>lAf^OUH (50mg) &JP*T10#MilH i & aS&fc#Hll/r- 

(20mL) <&Dn;LXjim It&XW (20mL) Tl4fflDfc. (20mL) 

20 *)V7r7,£LTmMK&m (68mg) • . 

MS(ESI pos.)m/z:. 4l5(QH-H] f ),437([)l+Na] + ),(ESI neg.)i/z:413(rj-l]-). 

HRMS(ESI' pos,):calcd for C l9 H n F 4 N 4 0 2 [>4+H3 + 4l5. 1757, found 415.1753. 

'H-NMR (300MHz, DMS0-d6) <58. 36(lH,ni), 7. 76(1H, t,.J=7. 6Hz), 7. 73 (1H, t, J=7. 3Hz), 7. 65(1H, 

d,.J=7. 6Hz) , 7. 65 (1H, d, J=7. 5Hz) , 5. 49 (1H, brd, J=53. 2Hz) , 5. 00-4. 92 (1H, m) , 3. 94 (1H, dd, J 
25 =23. 7, 12. 2Hz) ,3.72 (1H, ddd, 1=39, 6, 12. 6, 3. 4Hz) , 3. 52-3. 26 (2H, m) , 3. 25-3. 18 (2H, m) , 2. 6 . 

2-2. 26 (2H, m) , 1 . 05 (6H, . 

^5S^J4 

( 2 S, 4 S) - 2 —>7/ -4 -7;^D- 1 - [[2 - ( 3 - tf U *JM ft)ViS-)V7$. J 
■ -1, 1 -^WXWS/] 7-\&)VdU VPXD&fc 
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(2S, 4S)-l-[(2-75>-l. 1 -^Wx^7$y]7W- 2 
7S-4-7)U*uVuVz?>2m8& (lOOmg) £>W;W\>I/A7$ H (0.5mL) 13 
fi¥ U *#~F, KUX?;i/75> (177mL) S^TLfco «"K Wm\Z^^J^)V 
OU U ftfi££[ (51ig) *JnA&& W>£75 H (0. 5HL) £in;LT 1 p 

5 *MHIfflm iiMlTl»bfe, »T> 1 0 h U £-M<M:£ 
1 : (20mL) pUUfchk (25mL) 3|hI 

;k : 2 8%7>^-7zki§?l£= 2 0 : 1 : 0: 1) T*ii$3U J^WStLXSJifb 
10 £#r(23mg) > .. i^:.^-- 

MS (ESI pos.)m/z: 348 ( [M+H3 + ) , 370 ( DH+Na] + ) , (ESI neg.)n/z:346(QH]-). 

HRMS(ESI pos.):calcd for C, 7 H 43 FN 5 0 J (M* 348.1836, found 348.1831. 

'H-NMR(300MHz, DMS0-d6) 6 9. 00 (1H, d, M. 6Hz) , 8. 70 (1H, dd, J=4. 7, 1.6Hz), 8. 46 (M, m) , 8. 

1 8 (1H, d t, J=7. 9, 2. 0Hz) , 7. 51 (1H, dd, J=7. 9, 4. 8Hz) , 5. 50 (1H, brd, J=52. 7Hz) , 5. 00-4. 92 (1H, 
15 m) , 3. 96 (1H, dd, J=23. 8, 1 2. 3Hz) , 3. 74 (1H, ddd, J=39. 6, 12. 5, 3; 5Hz) , 3. 48 and 3.30(2H,ABq, 

J=16. 6Hz) , 3. 28-3. 22 (2H,m) , 2. 60-2. 25 (2H, m) , 1 . 06-1. 03 (6H, m) - 

(2.S, 4S)-l-[(2-^>if>7.;i/*c:;i/T$/-l, l-V^)V)^)V7^A 
71&)V- 2 -i*7/-4-7)V*UVW) 
20 (2S, 4S)-l-[(2-7^y-l, l-^l/)Xf;|/75;]7t^-2->' 
7/-4-7)\#n£VVi?>2igfflL (95mg) £N, N-^^WWsTS H (lm 
L) \ZBMU « h L) xfr)V7$> (0. 13mL) , >7s)V*s=L)lt7 □ U 

F <48mg) ©N, N-^?;P*;i/A75H (0.2mL) »j0j*Jp^ 3kftT3 0#WMi 

25 fajtizK (20mD $MtMufe. tti±i^«jiis^-> u o&mm. i&mem 

»!JbTS«EETa«6U ^7^1/7 7*tLTimik£t® (90mg) 

MSCESI pos.)m/z: 383([M+H] + ), 405 ([MfNa]*) , (ESI neg.)m/z:381([M-K|-). 

HRMSCESI pos.):calcd for C n H J4 FN 4 0 3 S [M+H] 1 383. 1553, found 383.1551. 

'H-NMR(300MHz, DMS0-d6) 57. 82 (2H, dd, J=8. 1, 1.9Hz),7. 67-7. 55 (4H, m) , 5. 49 (1H, brd, J=53. 

48 



WO 2004/101514 



PCT/JP2004/006983 



OHz) , 4. 98-4. 92 (1H, m) , 3. 87 (1H, dd, J=24. 3, 12. 1Hz) , 3. 66 (1H, ddd, J=39. 4, 12. 5, 3. 4Hz) ,. 3. 
33 and 3. 1 8 (2H, ABq, J=l 6. 5Hz) , 2. 63 (2H, s) , 2. 53-2. 30 (2H, m) , 0. 96 (6H, s) . . 

(2S, 4S)-l-[[2-(N-^>tf>7,;^-;i/-N-^W)T^y-l, 1-^ 

(2 S, 4 S) - .1;- [(2-^>&>X)Vfc=JV7:S. 1 -SWWai^/S 
A7±?-)\>- 2 -*s7S- 4-7 )V*U\*U U^> (57mg) t KU 7±^)W7s74 > 
(59mg) *^h7\iYU77> (3mL) \Z®MU mBX*9 >—)V (O.Q09mL) trJX3" 
■fr7VttM&&V- b (4 0 % WH« L/T 98mg) ZMtto ttTMftR 

>7UUi£)Vk: *#J-)V: 2 5*7>*-7#J8»f=1 0 0 : 3 : 0. 3-1 0 0: 
5 : 0. 5) im^U M&7^7T7,tbX^mt-m) (25mg) mtc* 
' MSCESI pos.)in/z: ^^(^^^^([M+Na]*) , (ESI neg.)m/z:395(M"). 
HRMS(ESI pos.):calcd for C 18 H 26 FN 4 0 3 S [M+H] + 397.1710, found 397.1718. 
15 'H-NMR (300MHz, DMS0-d6) 6 T. 79 (2H, brd, J=8. 4Hz) , 7. 72-7. 60 (3H, m) , 5. 49 (1H, brd, J=52. 7H 
z) , 4. 98-4. 92 (1H, m) , 3. 94 (1H, dd, J=24. 1 , 1 2. OHz) , 3. 70 (1H, ddd, J=39. 5,12.5,3. 2Hz) , 3. 46 
and 3. 30 (2H, ABq, J=17. 4Hz) , 2. 92 (2H, s) , 2. 78 (3H, s) , 2. 60-2. 26 (2H, m) , 1. 07 (6H, s) . 

mam 

(2S, .:AS)^2.^7y-l-CC3--(4-^7>'^>$?;W75/-l, l-SW 
20 M.XJ?)V7_$ A 7^)1- 4-7 Mu U i?><D&f& 

(2 S, 4.S) -;1 - [(2 -7^y - 1, 1 -^^Wi^^/jyt^r 2— > 
77-4-7>>V^nlfDiJ> ? >2«^ (315mg) t4-S>7y^>X7;i^b H (131m 
•• g) eoa« (5mL) ^T3 0#M#Uc o hU7irh*^KiSi» 

7^-hU^A (424mg) £Jn*. v B^^aT3 0M»Lfe» KOT^PD^A 
25 (50mL), 10%^K^hU^A*W (20mL) RMfagtft* (20mL) £}Es_T# 

fc»^>u vK7 u-? b #774- <mmm ; o □ a*;kk : *$;-)\, • 

2 5%7> ; E-77kM=100 : 3 : 0. 3-100:5:0. 5) T«U Mfetf 
AtbT^H^-^ (217mg) 
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MS(ESI pos.)m/z: 358((W),380([MWa] + )^ (ESI neg.)m/z:356(rj-H]-). 
HRMS (BS I pos. ) : cal cd f or C, , H, , FN 6 0 Ml * -358. 2043, . found 358. 2044. 
'H-NMR(300MHz, ;BMS0-d6) 6 7. 77 (2H, d, J=8. 4Hz) ., 7. 54 (2H, d,Jf8. 2Hz), 5. 49 (1H, brd, J=52; 8 
Hz), 4. 99-4. 93 (1H, nO , 3. 89 (1H, dd, 1=24. 1; 11. 6Hz) , 3. 68(lH,ddd, J=39. 6, 12, 4, 3.'3Hz) , 3. 3 
.5 2 and 3. 17(2H, ABq, J=16. 3Hz), 2. 60-2. 25(4H, in); 0. 98(6H,:s). 

' $mM8 ■•■ ■ ■■ ■ - r ■: ■ : -v>: \ • -i •„■ > 

(2 S, 4 S) - 1 - [[2 - [N-^^VT-f Jl/-N-(4 7k /- 1 , . 1 
-*J*^M&f-)V7^ A 7*.mV- 2 -4-^Q ED U , ... 
(2 S, 4:S) 2 -%STJ-< 1 -[[2 H4.-VTj/.^^WT5/-i', 1 
10 ; W, X3Vl>75~/] 4 -7;W^nHo U (62ig). £#PPJfcrt,A (1. Oil) 
*8Tf* HJX3Ml/7S> (24/iL) ^wy-fJ^QUH (62mg) 

PD^;wi=, (200 #d ^srjrFum m^2mmmi>rco *#t> 5%»*m 

^bU^A7K^t»^!K©l : im&m (20mL) &iP^.T^^> Silf^ (25 
mL) -miiiLtCo ftttJ^TK (20mL) W»ft^K (20mL) TJlS#$c&U 

' hifyy-i- Qmmi ; ^DD^WA : *9/-)V : 2 8 %7>*x77K»tt 

= 3 0:1:0. 1) rCRWIU M&7VV77ZtLT%M\&m (61mg) £#fco 
MS(ESI pos.Wz: 462((M+H] + ),484(!M+Na] + ), (ESI neg.)m/z: 460(01-1]-). 
HRMS (ESI pos.): calcd for CjgHjjFNsOj [M+H] 4 462.2305, found 462.2307. 
20 MIR(300MHz, DMS0-d6) <5 7. 88-7. 72 (2H, m) , 7. 60-7. 20 (7H,;m), 5. 61-5. 30 (1H, brd, .1=51. 8H 
z) , 5. 08^4. 92 (1H, nO, 4. 81 (2H, brs) , 3. 89 (1H, dd,.J=24. 0, 12. 5Hz) , 3. 80-3. 54(111, m) , 3. 50-3. 
20 (4H, m) , 2. 60-2. 25 (2H, m) , 1 . 1 1 (4. 3H, s) , 0. 85 (1 . 7H, s) . . 

■ 5 : 2-e$>ofcc DMSO - d6 ff l 0 OX:^mt^t\Z^, >\mf 
25 t%mX>tco r . : ' 

(2S, 4S)-2-v-7y-4-7;i/^D-l-[[l-(7^>-2-'f;i/)-l-^;i/] 
XW75 /] 7t?JH^D U ^><2£f£ 

(i) [i-(7^>-2--f;0-i-y5 1 ;Hx^75>®^^ 
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2-70XhU;i> (2g) &hjH> (136mL) fd§#PU ^MX*. ttWV^SOk 
(3M/ vX^X-x;i/«,21.4inL) ^fTFUio ^>lWUT7»1UnM 
Kim ^^K&bTX*/--^ (13.6mL) ^^DfiTFUio 

5 (ilM; ^aa*M : 2 5%7>«77j<M==6 0:1:0. 

1) T5fif§3U bT«{b^#I (131mg) £#fc 

MS(ESI pos.Wz: 1 26 ( 0I+H3 + ) , 1 09 ( Bi-NHj ] * ) - 

'H-«300MHz, CDC1 3 ) 57.35 (1H, dd, J=l . 8, 0. 9Hz) , 6. 30 (IH, dd, J=3. 3, 1, 9Hz) , 6. 22 (1H, dd, 

J=3.3,0.9Hz);i.62(6H,s). 
10 (2) (2S, 4S)-2-^7/-4-y)^U-l-[i\-(yy>-2-^)V)-\-^ 

JrM X^;i/T5 A T-fe^;i/tf D U V>®&& 
$mMl (2) »Oj^[l-(^>-2-' ()V)-1-*7MJ&)V7S.> a 

10mg) t (2S, 4S) ~l-?UU7tt)V-2-^TS-4-7)VtU)dW}z?> 
(67mg) m^rm,^mimtVX^it^m (20mg) 
15 MS(ESI pos.)m/z: 302 ([M+Na] + ),(ESI neg.)m/z:278 (W-l]-). 

HRMS(ESI pos.):calcd for C u H 18 FN 3 0,Na[M+Na] + 302. 1281, found 302.1277. 

•H-NMR (300MHz, DMS0-d6) <5 7. 55(1H, dd, J-l. 8, 0. 9Hz) , 6. 35 (1H, m) , 6. 21 (1H, dd, J=3. 2, 0. 9H 

z) , 5. 40 (1H, brd, 1=50. 8Hz) , 4. 95-4. 87 (IB. in) > 3. 84 (1H, dd, J=23. 9, 12. 6Hz) , 3. 61 (1H, ddd, J 

=39. 6, 12. 5, 3. 3Hz) , 3. 21 and 3. 02 (2H,ABq,.J=16. 0) , 2. 60-2. 22 (2H, Bl) , 1. 44-1. 32 (6a m) . 
20 ^910 

(2 S, 4 S) - 2-isj?/ -r 1 - [[1- &*7x.>- 3 -f» -1-^5=- 

M x^;v7$ A d u yyvfefc 
(1 i n - (^7x>- 3 -4 M - 1 -*?-M x0-)V7^ ><D&fc 
wYmtwvk (5.og> *7-h^tHD7^> (40mD t;»t m^-^m 

25 bfco h^-fT-fXRrXr-fehX^^MT, iSi^fJHJf)A (1.2M/ yl 
^;i/X-x;i^l6.3mL) £$o<0?TFU 3 O^faffiti^Ufc. PS^tTJl©^ 
3-y7/5 : t7i> (710mg) (7)xh^kHP7^> O-OmL) W^^TFLfc. 

L&^2 5%7>tx7zkM (12.5mL) fciTFLfc. hSrjlCTim 
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(20mD TSfem mm^^^2^mw : ^^^^ l ^^BEr^^ * 

(203mg) £#fc. . 
MSCBS1 pos.)m/z: 142(ft!+H3 + ), 164(Dil+Na] + ), 125CEM-NH,]*) . 
5 l H-NMR(300MHz, CDC1,) (57. 27 (1H, dd, J=5. 2, 3. 2Hz), 1: 13(1H, d, J=1..4Hz), 7. 11 (1H, dd, J=3. 
2,l:3Hz),1.49(6H,s). 

(2) (2S, 4S)-2-v-Ty-4r-7;^P-l-C[l-(^7x>-3-'1'»-l 

jum (2) ti^fi©^re[i-(^7x>-3— r;w-i-^wx5 t ;p75> 

10 (174Jng) t (2S, 4 S) - 1 -*PP7fe3W-2 — >T/^.4-7»ntfP U>> 

> (106iDg) fcJflVYT* MfeWtJKtl^TMfb^l (80mg) 

MS(ESI pos.Wz: 318 (Ol+Na] + ), (ESI neg.)m/z:294 (01-1]"). 

HRMSOBSI pos.) :calcd for C, 4 H, 8 FN 3 0NaS[>lfNa] f 318. 1052, found 318, 1060. 

'IHfflJR (300MHz, DMS0-d6) <5 7. 45 (1H, dd, J=5. 0, 3. 0Hz) , 7. 23 (1H, dd, J=3. 0, 1. 4Hz) , 7. 13 (1H, 
15 dd, J=5. 0, 1 . 4Hz) , 5. 40 (1H, brd, J=52. 1Hz) , 4. 95-4. 87 (1H, ffl) , 3. 82 (1H, dd, J=24. 1 , 12. 4Hz) , 

3. 60 (1H, ddd, J=39. 7, 12. 4, 3. 4Hz) , 3. 18 and 3. 00(2H, ABq, J=16. 1Hz) , 2. 56-2. 22 (2H,nO , 1. 

40-1.35(6H,m). 

mmn 

(2S, 4S)-2-'>7/-4-7;^D-l-[[2-(4-^l/-l, 2, 3-^7 
20 i?7y-)V-5-1)M)\s$-)VT$S-h l-> J ^5 1 ;WxW757]7-feWtfP 

(1) C2-(4-^W-l, 2, 3-^7^7V-;i/-5-'f;i/)-l, x-v^M 
X5=-;i/75>0^fi£ 

mmi (D tmm^-^i^i, .2, 3 -mtrv^v- s-tuvts-ji? 

25 PUH (304mg) tl, 2--J7%/-2-^)VzfU/Vy (329mg) ^m^XUm^WH 
ntVXWm^m (338mg) 

MS(ESI pos.)m/z: 215 (WW), (ESI neg.)m/z:213 (ftl-1]-). 

(2) (2S, 4S)-2—>7y-4-7;^P-l^[[2-(4-^W-l, 2, 3 
-97V7V-)\r- 5 — T;W^fc^75/- 1, l-v^Wx^l/75/]7-fe5f 
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mmi (2) tfflt0J5&ei2-(.4-*?)V^l, 2, 3^7^/-;P-5- 
•f;W*;l*=JP7Sy-l. l'-z>*9-M3&)V7S> (256mg) <h (2S, 4S) -1 
-/7DD7ir^;l/-2—>7y-4-7;i/^OfcfO>J> ? > (103mg) £fflWT«7 ; E;i' 

•5 7r*tl/csawis£4& (i07mg) 

MS(ESI pos.Wz: 369 ([M+K1 + ):, 391 (Otf+Na] + ) , (ESI neg.)m/z:367 (QJ-l]'). 
HRMS.(BSI pos.):calcd for C l5 H 22 FN 6 0jS[M+H] + 369. 1509, fouod 369. 1516. 
'H-NMR(300MHz, DMS0-d6) 6 8. 75-8. 60 (IK, m) , 5. 61-5. 30 (1H, nO , 4. 99-4. 92 (1H, m) , 3. 94 (1H, 
dd, J=23. 9, 1 2. 6Hz) , 3. 83-3. 61 (1H, m) , 3. 45-3. 21 (4H, m) , 2. 78 (3H, s) , 2. 62-2. 25 (2H, m) , 1 : 9 
10 0-1.80(lH,brs),1.04(6H,s). 

(2S, .4S)-2~^7y-l-[[2.-(3— >7>^>\AfM75/-l, l-SWr 
;W X^KT 5 y ] 7±^)V- 4 - 7;W"P tf P U 
mmi3tmU<D^^S-zy7y^>"M)V^WJ^ (45mg) £(2S, 4S)-1- 

15 [(2-75/- 1, l-SWW x^;u75y]7-fe^;u-2—>7/-4-7;^a 

tfDU> ? >2«^ (93mg) £«^TiS}|fl«iIi:lTSifb^l (28mg) 
MSOESI pos.)m/z: 371 (Od+ffl * ) , 394 ( DW+Na] + ) , (ESI neg.)m/z:370 (ftKT). HRMS(ESI p 
os.):calcd for C 1? H 2 ,FN s 0, Ml* 372. 1836, found 372.1848. 
'H-NMR(300MHz, DMS0-d6) (5 8. 52-8. 44 (1H, m) , 8. 29 (1H, t, 1=1. 4Hz) , 8. 50 (1H, dt, J=7. 9, 1. 4H 
20 z), 8. 03-7. 98(lH,m)., 7. 69(1H, t, J=7. 9Hz), 5. 46.(1$ brd, 1=52. 8Hz), 4. 99-4.,92 (1H, m) , 3. 96 
(1H, dd, 1=25.0, 12,2Hz), 3. 73 (1H, ddd, J=39. 6, 12. 7, 3. 3Hz),3. 52-3. 23(4H,m), 2. 62-2. 25(2 
H,m),1.04(6H,s). ' 
#Ui0U3 

(2S, 4S)-2-; •y7y-4-7)V^U-l-[[2-(2-y)V^rU^M)V)7^y 
25 -1, l-^fJWlfJl/75;]7tfJHfDiJ^>(DM 

. m&mtmmMzT^-ymu^MwuvF mm) t(2s, 4s)-i 

- [( 2 -75 J- 1 , 1 ^)V)H^)V7^A 7±?)l- 2 -i/7J - 4-7)V*n 
. t!D'J^>2^1 (95mg) £J8Vvr$l£7*;l/7.7X£bT^b£tl (71mg) 
MS(ESI pos.Wz: 365 (CM+Efl * ) , 387 ( Oa+Na] + ) , (ESI neg.)m/z:363 (ftl-1]"). 

53 



WO 2004/101514 



PCT/JP2004/006983 



HRMSOBSI pos.):calcd for C l8 Hj 3 F 2 N 4 0 2 ftHflQ* 365.1789, found 365. 1772. 
'H-NMR (300MHz, DMS0-d6) 58. 20-8. 05 (1H. |D , 7. 63 (1H, td, J=7. 6, 1. 7Hz) , 7. 58-7. 48 (1H, m) , 
7. 34-7. 24 (2H, m) ,5. 49 (1H, brd, J=53. OHz) 4. 98-4. 92 (1H, nO •, 3. 94(1H, dd, J-23. 4, 12. 7Hz), 
3. 73 (1H, ddd, J=41. 2,12.0, 3; 4Hz) , 3. 51-3. 27 (2H, m) , 3. 26-3. 20 (2H, m) , 2. 60^2. 26 (2H, m) , 1. 
5 04(6H,s). 

(2 S, 4 S) -2-: VTJ-A-^mu- 1 -{[2-{2-*J^))V)ft)Vifrz.)V7 
1 -^^l/]X^l/T5 y ] 7^)VMU U V>0&& T'-.i^^U. 

(1) [2-(2^/W^l4vyKT5yM, l-z?*?MX-^m^yo>& 
10 fig ' : • ' ••:= V ' - ' • ' 

mm\ 1(1) 1 , 2 -^75 J - 2 -*5F-;i//P/\°> (I76mg) <h 

2-^;WJ>*;i/^^aUF (193mg) £fflV>T, M&»£LT«fb£#J (1 
40mg) 

MS(ESI pos.)m/z: 267(DM+Na] + ). 
1 5 'H-NMR (300MHz, DMSO-d6) 5 8. 76 (1H, br t, 1=6. 1Hz) , 8. 26-8. 18 (2H, nO , 8. 04-7. 95 (2H, m) , 3. 2 
8(2H,d,J=6.1Hz),1.07(6H,s). 

(2) ( 2 S , 4 S) - 2 -V7J - 4 -ymu - 1 - [[ 2 - (2 -*J WJ » 
-;i/75 J - 1 , 1 A 7-fe^tfP U >>>©£fi£ 

M^Jl (2) (2S, 4S)-l-^PP7-fe^;i/-2->-Ty-4 

20 -7;^DkfPU^> (48mg) <h[2-(2-=t 1 /WJ»^;i/fc;t'T5y- 1, 1- 
z?*?-M3^)W^> (123mg) £fflWT, ^£7^K77X£UT:3EMb£% (86m 

g) fcftfco 

MSOSSI pos.)m/z: 399(CM+H]-),421([MfNa] + ), (ESI neg.)m/z:397(0H{r). 
HRMS(ESI pos.):calcd for CjoH^FNjOj [M+H] + 399.1945, found 399. 1944: 
25 'H-NMR (300MHz, DMS0-d6) 69. 50(1H, s), 8. 78(1H, brt, J=6. 1Hz), 8. 26-8. 18(2H,n0, 8. 04-7. 9 
4(2H,nD, 5. 51 (1H, brd, J=51. 8Hz), 5.04-4. 97 (1H, m) , 4. 00 (1H, dd, J=25. 0, 12. 7Hz), 3. 78 (1H, 
ddd, 1=39. 5, 1 2. 5, 3. 4Hz) , 3. 55 and 3. 38(2H, ABq, J=16. 6Hz) , 3. 36 (2H, d, J=6. 1Hz) , 2. 62-2. 
30(2H,m),2.01(lH,brs),1.09(6H,s). 
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(2S, 4.s)-i-[[2-[3-(2-^np7xri;i/)-5-^5 1 ^-^v^^y--;w- 
4 -^M%)V&z)V7s. j - 1 , 1-^^)1^75 y ] 7t?;h 2 -s/tv - 4 

^5S0!1 3 t|Wlto^6T3 - ( 2 O 07x~;W - 5 4 - 
5 ft )]/T$-)lt7 D U H (82mg) <h(2S, 4S)-l-[(2-7=-/-l, i.-w;wi 
. ?-)VT^ATtt)V-2-is7;-4-7)V*U\luVi?y2imM. (lllmg) £ffltvr 
.^fe7^77XibT^Sfb^l (86mg) ^#7tc 
MS(ESI pos.)m/z: 462 (tM+lO* ), 484(CM+Na3 + ), (ESI neg.)i/z:460(rj-l]-). 
HRMS(ESI pos.):calcd for CjjHj 6 FN s 0 3 CI [M+H]U62. 1708, found 462.1726. 
10 »H-NMR (300MHz, DMS0-d6) 5 7. 61-7. 42 (4H,i) , 7. 41-7. 35 (1H, m) , 5. 46 (1H, bid, J-53. 2Hz) , 4. 
' 99-4. 93 (1H, m) , 3. 89 (1H, dd, J=24. 0, 12. 0Hz) , 3. 79-3. 57 (1H, m) , 3. 36-3. 10 (2H, m) , 3. 10-3. 0 
0 (2H, m) , 2. 66 (3H, s) , 2. 60-2. 26 (2H, m) , 0. s) . 
HS60ill6 

(2S, 4S)-l-C[2-(l-7^T>^|/)*^-;U75y-l, 1-^W]X^ 
15 )VT^Ay&)V-2-\ ^77-4-'7;^DtfnU> J ><D^ 

3 tm&(DJ5&re 1 -7#-?>? >%A$~)W D U H (67mg) t ( 2 S , 4 S) 
- 1 - [(2-75 J -I, 1 -i>^)V)X^)VT^ A 7-feW- 2 -V7f- 4 -?;!/ 
>OlfoU^>2f£$$l (117mg) ^fflViT^7 ; E;i'777.«J:bT^ffi{b'^ (80mg) 

20 MSOESI pos.)m/z: 405 ([M+H] 4 ),427([M+Na] 4 ), (ESI neg ; )m/z:403([M-l]-). 
HRMS(ESI pos.):calcd for C, FN 4 0 2 rjfIfl + 4G5. 2666, found. 405. 2660. 
MR (300MHz, DMS0-d6) 5 7. 1 6-7. 05 (1H, m) , 5. 50 (1H, brd, J=53. 0Hz) , 5. 05-4. 93 (1H, m) ,4, 
10-3. 85 (1H, m) , 3. 84-3. 62 (1H, nO , 3. 53-3. 20 (2H, m) , 3. 05-2. 97 (2H, m) , 2. 60-2. 25 (2H, m) , 2. 
02-1 . 92 (3H, n0 , 1 . 86-1 . 60 (1 2H, m) , 0. 94 (6H, s) . 

25 ^KPJl 7 • / 

( 2 S, 4 S) - 2 -•: V7J - 4 -vmu- 1 - [[ 2 - ( 5 ~^)V- 2-7xZJl/- 1 , 

2, 3-hU7y-;p-4—f;u)*;i/fc;P75y-i, l-y^fjMxwsyiy 

«0tJ 3 <h^a^^*T4 -*3MV- 2 -7X-J1/- 1 , 2 , 3 - h U 7V~)l- 5 - 
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#;W?x;i/#DU F (62mg) t(2S, 4S)-l-[(2-7^/-l, 

9-)V7$ A ri&ft- 2-*s7;-4-7)M-UlduV i» 2W8& (97ing) m^X 

mmyvvyj^thTimQc&m. (64mg) mtc* 

MS(BSI pos.)m/z: 428 (DH+H]*), 450(IM+Na] + ), (ESI neg.)ni/z:426(M-). 
5 HRMSCESI pos.):calcd for Cj,Hj 7 FN 7 0, CM+HD + 428. 2210, found 428. 2200. 

'H-NMR (300MHz, DMS0-d6) <5 8. 35-8. 25 (1H, nO , 8. 07 (2H, d, J=7. 8Hz) , 7. 59 (2H, t, J=7.8Hz),7. 
50-7. 42 (1H, m), 5. 46 (1H, brd, J=52. 9Hz), 5. 02t4. 95(lH,m),3. 97 (1H, dd, J=24. 1, 12. 3Hz), 3. 
86-3; 65 (1H, m) , 3. 53-3. 17(4H, in), 2. 62-2. 25 (2H; in) , 2. 53 (3H, s) , 1. 05 (6H, s) / 

mmrs ••••.•••<•• '-•-■.<. •••••• > >•. ••• 

10 (2S, 4 S) - 2 - vOV - 4 -7)V*n- 1 - [[ 2 - ( 2 -7xz;h 3 ~7°U \f)V- 
\L^J-)V- #;|/#XJKT5 J - 1 , 1 - *?*&M XW75 /] T-fe^Wf P 

-£M 3 £i^i©^n? i -7xzji/- 5 -N-^n 4 

#PU H (66mg) £(2S, 4S)-1 -[(2-T5/-1, l-SW^Wx^TS/] 

15 Ttt)V-2-^7;-4-y)Wn\£uyi?>2Wffl& (92mg) ^m^xm^r^jvy 

T7stLTi%mk'&® (79mg) £#fc. 

MS(BSI pos.)m/z: 455CEM+H]*), 477 (Dfl+Na]*), (ESI neg.)m/z: 453 (01-1]" ). 
HRMSCESI pos.):calcd for C !4 H 3J FN 6 0j [M+H3* 455. 2571, found 455.2555. 
MJR(300MHz, DMS(H6) 6 8. 14(1H, s) , 7. 95-7. 85 (1H, m) , 7. 61-7. 43 (5H, m) , 5. 48 (1H, brd, I 
20 =52: 5Hz) , 5. 02-4. 94 (1H, m) , 3. 96 (1H, dd, 1=23. 7, 12. 3Hz) , 3. 86-3. 64 (1H, in) , 3. 58-3. 30 (2H, 
m) , 3. 26-3. 1 6 (2H, m) , 2. 97-2. 85 (2H, m) , 2. 62-2. 26 (2H, m) , 1 . 46-1 . 32 (2H, m) , 1 . 04 (6H, s) , 0. 
70(3H,t,J=7.0Hz). 

mmi 9 

( 2 S , 4 S) - 2 - V7J - 4 - 7)V*U- 1 - [[ 2 - ( 2 - 1! U $W) #;i/fc;l<73: 7 
25 -1, l-v^JWx^l/TSyly-feWtfO'J^XT)^^ 

mm\4tm<Dmkxttv;^)wuyFmsM. (simg) £(2s, 4s)-i- 

[ ( 2 -7S y - 1 , 1 - 9 J^M X3M1/7 5 /] 7-t?)l- 2-1/7 J -4- 7)l*U tf 
uVP^2Wm. OOOmg) ^fflV>T^fe»W<hLT^b^tl (31mg) 
MS (ESI pos.)m/z: 348 ( Qtt-H] + ) , 370 ( Dtf+Na] + ), (ESI neg.)m/z:346(GH]-). 
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HRMS(ESI pos.):calcd for C I7 H n FN 5 0 2 [M+H3 + 348- 1836, found 348. 1831. 
'H-NMR (300MHz, DMS0-d6) <5 8. 69-8. 63 (1H, m) , 8. 61-8. 52 (1H, m) , 8. 05 (1H, m) , 8. 00 (lfl, td, J= 
7. 3, 1 . 7Hz) , 7. 65-7. 57 (1H, m) , 5. 46 (1H, brd, J=52. 8Hz) , 5. 01-4. 94(1H, m) ,3. 96 (1H, dd,J-23. 
9, 1 1 . 8Hz) , 3. 86-3. 64 (1H, m) , 3. 54-3. 24 (4H, m) , 2. 62-2. 25 (2H, nO , 1 . 04 (6H, s) . 

5 mmw2o 

(2S, 4S)-2— >7y-l-[[2-[4-C(N, N-y^75;^?l/»75; 
10 SFzi^W^ (72mg) t(2S, 4S)- 1 -[(2-75/- 1, 

^;P75 /i 7-tr^;i/- 2 -s/tv - ±-vmu trb u >*>2«& (8img) £$wr 

. ^7^;i/7 7 * £ bT«b-^ . (55mg) £#fc» 
MS(ESI pos.)m/z: 481 (rj+H] + ),503(rj+Na]O, (ESI neg.)i/z:479((M-l]"). 
HRMS(ESI pos.):calcd for Cj,H 30 FN 6 0 4 S Bl+H] + 481. 2033, found 481.2027. 
15 'H-NMR (300MHz, DMS0-d6) <58.44-8.36(lH,m),8.24(lH, s),7.95(2H,d, J=8.4Hz),7.84(2H,d, . 
J=8. 4Hz) , 5. 60-5. 35 (1H, m) , 4. 99-4. 92 (1H, m) , 3. 95 (1H, dd, J=24. 1, 1 2. 4Hz) , 3. 84-3. 63 (1H, 
m) , 3. 52-3. 19 (4H, m) , 3. 15 (3H, s), 2. 91 (3H, s) , 2. 62-2. 25 (2H, m) , 2. 00-1. 98 (1H, brs), 1. 03 
(3H,s),1.02(3H,s). 
■ »21 

20 (2S, 4S)-2—>7/-4-7;i/^P-l-[[2-(5-^^;i'-2-HU7;i/^-0 

^77>- 3 r^)*;p^i/75 y 1 , 1 x^kts. a y^-^M 
mm\4tmmoxm?5 -t^ji- 2 - ( h u 7jutu*?j\d 7^>-3-*;i/fc 

MDiJH (51mg) £(2S, 4S)-l-[(2-7S/-l, l-^^W'X^^S 
25 A 7-feW- 2 —>7y - 4 -y)VtU\iU U i?> 2 (83mg) ^^T&t&r^E 
m?Xh\JXm\\£m (60mg) ^tfco 

MS(ESI pos.)m/z: 419(Dtf+H3 t ) , 441 (Bl+Na]*), OBSI neg.)m/z:417([)Hr). 

IlRMS(ESI pos.):calcd for C I8 H 23 F 4 N40 3 S [M+H3 4 419. 1706, found 419. 1691. 

'H-NMR (300MHz, DMS0-d6) 6 8. 30-8. 22 (1H, m) , 6. 63 (lH,s) , 5. 49 (1H, brd, J=53. 0Hz) , 4. 98-4. 
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92 (1H, m) , 3. 94 (1H, dd, J=24. 1 , 12. 3Hz) , 3. 72 (1H, ddd, J=39. 7, 12. 4, 3. 4Hz) , 3. 48-3. 24 (2H, 
m) , 3. 24-3. 08 (2H, m) , 2. 62-2. 25 (2H, m) , 2. 36 (3H, s) , 1. 95-1. 85 (1H, brs) ,1.00 (6H, s) . 
mM22 

(2 S, 4 S) - 2 -: - 4 -7)\,*U- 1 - [[2 - (4 -^JfcU J)p)V^.)V7^ 
WmH £¥mDW?r?£)W) >- 4 -#;i/#-;i/^n U K (50mg) <h (2S, 4S) 

-i-[(2-rsy-i, i-^^;i/)x5 : -;i/75/]7'k^;i/-2—>7y-4-7;i/ 

^Pt!DU> ? >2Jii&te (117mg). ^Wi^7^l/77^ibT^b^V(105ing) 

. mrcc •.;*•••.- • • "' - , . ; ? 

10 MSOESI pos.)m/z: 356 ( BI+H3 4 ) , 378 < Da+Na] + ) , (ESI neg.)in/z:354(rjH]-)., 
HRMS(ESI pos.):calcd for ChH^FN^ [M+H] + 356. 2098, found 356.2105. 
'H-NMR (300MHz, DMS0-d6) 56.36-6.26(lH,iiij,5.46(lH,brd,I=53.0Hz),4.99-4.92(lH,m),3. . 
94 (1H, dd, J=24. 0, 12, 5Hz), 3. 72 (1H, ddd, J=39. 4, 12. 8, 3. 4Hz) , 3. 61-3. 47 (4H, n), 3. 46-3. 19 
(6H, m) , 3. 00 (2H, d, J=5. 8Hz) , 2. 62-2. 25 (2H, m) , 1. 90-1. 80 (1H, brs) , 0. 95 (6H, s) . 

15 «M2 3 

C2S, 4S)-i-[[2-(2-*;i/^>7x-;i/)*;^-jP75y-i, i-sw 

M Xj-frTS. A 7-feW- 2 -*/7J - 4 -7;i/*P tfD >J -JXD&fc 

(2S, 4S)-l-[(2-7^y-l, l-V^)V)X^)V7^A7-&)V-2-: -s 
7y-4-7;^OtrD'J> f >2«^ (158mg) ^v^+r^ (2mL) MU h'JX 
20 W7S> (0.14mL) £N, N—zS^JVfcJVJi.TS. H (2mL) SriDTlfc. Hfc, »7 
(74mg) .Sflyt x ^MT-«#bfc. M£MffF®£U 
p^b???*- «: h3A°-;K SMMiO.lMi^KW ^mU $j£7 
t^TXtLT^Mf^ (123mg) 

MS(ESI pos.)m/z: 391 (EM+H] + ) , 41 3 ((M+Na] * ) , (ESI neg.)n/z:389(rj-H]-). 
25 HRMSCESI pos.):calcd for C 19 H 24 FN 4 0 4 [M+H]* 389. 1625, found 389. 1640. 

'H-NMR (300MHz, DMS0-d6) <5 : 8. 64 (1H, br t , J=6. 1Hz) , 7. 95-7. 51 (4H, m) , 5. 57 (1H, brd, J=52. 8 
Hz) , 5. 1 3-5. 05 (1H, m) , 4. 34-3. 42 (6H, m) , 2. 58-2. 40 (2H, m) , 1 . 35 (3H, s) , 1 . 34 (3H, s) . 
HJS0J2 4 

(2S, 4S)-2-^>7y-l-[[2-(2-->7y^>if»^Ute;i/75y-l, 1 
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. -V*?Mx7)V7$A7tt)V-4-7)Wn]duVz?><tej& 

•mm 5 tmexmzu s, 4 s> - 1 - [(2 -^s / - 1 , 1 -v&m 

7*A710')\r-2-i/7;^4-7Mu\±uy=J>2imt& (95mg), h'JX^T 
5 > (0. 13mL) ~BiX$2 - */7 J ^>&W\rt=JW P U H (54mg) *JBV vc- $dtS7 
5 W7TXtLT^{\&® (41mg) 

MS(ESI pos.)m/z: 408(M + ),430(D«+Na] + ), (ESI neg.)m/z:406(ftH{]-). 
HRMS(ESI pos.):calcd for C^Fl^S [M+H] + 408.1506, found 408.1512. 
'H-NMR(300MHz, DMS0-d6) 6 8. 20-7. 78 (5H, m) , 5. 48 (1H, brd, .1=53. 0Hz) , 4. 97-4. 91 (1H, m) , 3. . 
88 (1H, dd, J=23. 8, 12. 0Hz) , 3. 67 (1H, ddd, J=39. 6, 12. 3, 3. 4Hz) , 3. 33 and 3. 18 (2H, ABq, J=l 6. 
10 5Hz) ; 2. 86 (2H, s) ,2. 60-2. 26 (2H, m) , 0. 96 
#S&S#I2 5 

(2S, 4S)-2-^7y-4-yJV^a-l-[(2-^>X)V^)l7^y-l, 1 

-v*?-)V) xFjvrs A 7%3-)\a*u u yyay&m 
mmstmsmmTtfyzfr^MuvF Qitii) t(2s, 4s)-i- 

15 [(2-T5/-1, l-V*^)\s)^)V7* A7^)V- 2-^7/ -4-7 mu\£ 
□ U^>2imft (108mg) *m^TM&7VV777,thTimfcSm (51mg) 
MS(ESI pos.)m/z: 321((W+H] + ),343 (ftl+Na] + ),(ESI neg.)m/z:319(Ol-l]-). 
HRMSCESI pos.):calcd for C IJ H 2J FN 4 0 3 S|>1+H] + 321.1397, found 321.1405. 
• 'H-NMR (300MHz, DMS0-d6) #6*90^ 76 (1H, nD , 5. 46 (1H, brd, J=51 . 0Hz) , 4. 99-4. 91 (1H, n0 , 3. . 

20 '93 (1H, dd, J=24: 4, 12. 6Hz) , 3. 72 (1H, ddd, J=39. 6, 1 2. 6, 3. 4Hz) , 3. 45-3. 20 (2H, m) , 2. 89 (3H, 
s)', 2. 87-2. 81 (2H, m) , 2. 62-2.< 26 (2H, m) 1 1 . 00 (6H, s) . 
«M2 6 

(2S, 4S)-2—>7/-l-(l, l-v ? x^;i/7 p o/t;i/^;|/75/)7irW-4- 
^I^PHPUv^^jfc 
25 . Mil' (2) t^<ZZmV(2S, 4S)-l-£PP7-fe^-2-~>7/-4- 
7;i/^DtfPUv> (i91mg) tl, l-^X^;i//p/W;]/75> (333mg) s/swc 
Mfe»<hbTH^fc» (215mg) 
MSCESI pos.)m/z: 288(IW+Na3*). 

HRMSCESI pos.):calcd for C 14 H 2l FN,0 CM+H3 + 266. 1669, found 266. 1654. 
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'H-NMR(300MHz, DMS0-d6) 6 5. 48 (1H, brd, J=51. 5Hz) , 4. 99-4. 93 (1H, m) , 3. 95(1H, dd, J=24. 6, 
12. 6Hz)>3. 72(lH,ddd/J=39. 6, 12. 6, 3. 4Hz), 3. 50-3. 27(2H,nO,3; 180H, sj, 2. 62-2. 28(2H, 
: m) i 2. 06 OH, t, J=5. 9Hz) , L 53 (4H, q, J=7. 4Hz) , 0. 87 (6H, t, J=7. 4Hz) . •. • . 

W27 

5 (2S, 4S)-2—>7/-l-(l, l~^^)V^>i-5.)Vr^y)7±^)V-4-y 

( 1) 1,1 -^^»^-$;i/75 ><D%m 

o ( l ) mmpmk^yy^^ ku )v (soomg) m^rmmmmt 

10 MS«po^)m/^ : 1 ' ■ 

(2) (2 S, 4 S) - 2 — >7/ - 1 - ( 1 , 1 -^^;k»^-$;P75 /) 7"&)V- 

4 -7;|/^-d tfa u 

«0U (2) i:^©^j*Tl, l^J^)V^yf^)VT^> (200ing) £(2S, 
4S)-l-?UU7tt)l-2-i/7;-4-7)V*V\dW)i?> (107mg) £fflV>T$i 
15 fe«^W^bT^fb» (74mg) £#£o 
MS(ESI pos.)m/z: 338 (ftl+Na] + ). 

HRMSOBSI pos.):calcd for C l8 H 22 FN 3 ONa0fl+Na] + 338. 1645, found 338.1641. 
'H-NMR.(300MHz,DMS0-d6) 57.44-7.38(2H,m),7.35-7.27(2H,m),7.25-7. 17(lH,m), 6. 40(1H, 
d, J=16. 3Hz) , 6. 21 (1H, d, J=16. 3Hz) , 5. 42 (1H, brd, J=51. 8Hz) , 4. 91 (1H, d, J=8. 9Hz) , 3. 90 (1H, 
20 dd, J=23. 5, 12. 4Hz) i 3. 78-3. 56 (1H, m) , 3. 44-3. 14 (2H, m) , 2. 60-2. 20 (2H, in) , 2. 06-1. 98 (1H, 
m),1.22(6H,s). 
HSSM2^8 

(2S, 4S)-2-^7/-4-7;l/^-D-l-[[2-(t!U> 5 >-2-'f;i/)-l, 1- 
t'X (k Kn^>X^;U)] XfJk75 /] 7W;Hf o >J 
25 (1) 2-CN-(tert-^h^^;i/#-;W7^y]- i 2-(lfU^>-2--r;W^l/ 

6 0%7K^b^-h'J^Att{4 (0.88g) ^^^ffl^,T> N, N-SW;|/*;i/£7i= 
H (lOmL) llfflb, ^-e2-[N-(tert-^b^>^;i/fc;W75V]TD>^x 
^l/X^x^ (2.75g) ©N, N-^ W*;i/£7S K UlOmL) MSrJPAfe. 
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T\ 2-&aa*9-M&)z?>ffl& (1.64g) ON, N-^^WATSh* (10m 
L) M£JQ;L m&V-WmLtCo KtimzSmx^JV (lOOmL) tifflfflfr (100m 
L)£i)D7L ^HftL/te. (50mL) T4|1R5^U ««T^o>^7 

rmftm (2.6ig) 

MS(ESI pos.)m/z: 389((M+Na] + ). 

'H-NMR (300MHz, DMS0-d6) <5 8. 44 (1H, ddd, J=4.8,1.7,0.9Hz),7. 57 (1H, td, J=7. 6, 1.9Hz),7. 1 
4-7. 08 (2H, m) , 5. 95 (1H, brs) , 4. 38-4. 20 (4H, m) , 3. 80 (2H, s) , 1. 42 (9H, s) , 1. 28 (6H, t, J=7. 1H 
10 z). 

(2) N-(tert-yh^>^fc;i/)-2-(tfU> ? >-2--r^)-l, l-bfXO: 
Ko*ioWl/)X^;|/75>0£/& 

^Mmm^T, tK^W^U^A (0.419g) S-rr^fcKtX?^ (3 0mL) \ZM 
MU %fit\s1iu Z-tl\Z, 2-[N-(tert-^^>*;^n;V)75/]-2-(tfU^ 
15 >-2-< ()V)^)V^U>mP^)VX.^)V (2.35g) Oxh^th*07^> (15mL) 

m&i 5^»trorFUfcc ^tiiu -Hftfebfc. m$mu 1 o%^ 

^'J^AtK^ (20BL) ^in^Lfe. Wl^ll^ (lOOmL) tMP&l&R (50m 

20 - «»;Mx^|/: a^>=3 : 2-7 : 1) TffiSU »«t!tL.f* 
®fb^4 (0.22g) £#£o ; 

MSCBSI pos.)m/z: 305(Qi+Na] + ), (ESI neg.)m/z:281(IM]-). 
■ 'H-NMR (300MHz, CDClj) <5 8. 50 (1H, d. 1 ike, J=5. 0Hz) , 7. 66 (1H, t 1 ike, J=7. 8Hz) , 7. 30 (1H, d, . 
J=7. 9Hz) , 7. 21 (1H, t 1 ike, J=5. 0Hz) , 5. 49 (1H, brs) , 5. 1 5 (2H, brs) , 3. 63 and 3, 49 (4H, ABq, 
25 J=11.7Hz),3,27(2H,s),1.39(9H,s). . 

(3) 2-(tfU^>-2--1 , ;W-i, l^H^(tHD^>^;i/)X5 1 ;i/75>2« 
&0£ji£ > . • 

N— (ter t -7* Y^yfs)V^-)V) - 2 - (tf U V>- 2 — f )l) - 1 , 1 - HX (k KD 

+^^;wx^;i/7s> (2iomg) \z, mx'wmt-vttv^m. (m zmz-z 
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tteVyPTM&fcUt. *9/-)V (0.6mL) fcfll&Si:, ^(KiWKil: 
gftUfc. 3 O^mm^; ffiffl««U M»tbTS^{b^l (16 
6mg) 

MSCESI pos.)m/z: 182. 9(CM+H] + ) , 204. 9 (D^+Na]*) . 
5 'H-NMR(300MHz, DMS0-d6) 5 8. 72 (1H, d, 1=5. 1Hz) , 8. 35-8. 10 (4H, m) , 7. 84-7. 67 (2H, m) , 3. 53 
and 3.48 (4H,ABq, J=11.5Hz), 3.28 (2H,s). 
(4) (2S, 4 S) - 2 -i"7J - 4 -vmu- 1 - [[2 - (tf U V>- 2 -JAd - 1 , 

i - fcf* (t Kb^>*?;i/)] x^;i/7S /] T-fe^HfP u v>o>&fc 
2^(t?u^>-2 — r;i/) - 1, i - ( t H a#^^;i/) x^;UT5 > 2 

10 O60mg)< (2S, 4 S) - 1 - 70 P 7^1^ 2-^7./ - 4 -7>>V*P tfa U $?> 
(80mg), a^bfJU^A (70mg) RtfHJX3^75> (0.23mL) £fflV\ $mMl 
(2) -tl^^,-l^tUT3Sfb^» M 

MS(ESI pos.)m/z: 337(Dl+H)*) , 359(Bl+Na]*), (ESI neg.)m/z:335([M-ffl-). 

HRMS(ESI pos.):calcd for C 16 H 2J FN 4 0 3 rj+H] + 337.1676, found 337.1680. 
15 'H-NMR (300MHz, DMS0-d6) 58. 45 OH, d like, J=5.2Hz), 7.69 (1H, td, J=6. 0,1. 7Hz), 7.31 (1H, 

d, J=7. 9Hz) , 7. 21 (IH, dd, J=6. 9, 5. 2Hz) , 5. 48 (1H, brd, J=50. 2Hz) , 4,97-4. 91 (1H, m) , 4. 70-4. 

63 (2H, m) , 3. 99 (1H, dd, J=24. 3, 1 2. 5Hz) , 3. 80-3. 64 (1H, m) , 3. 60 and 3. 46 (2H, ABq, J=l 6. 4H 

z) , 3. 31-3. 20 (4H, m) , 2. 80 (2H, s) , 2. 60-2. 25 (2H, nO . 

mM2 9 

20 , ("2 si*. 4S)-i-ili-(^yVyy>-2-^JV)-i-^M±^r^7±^ 
)V- 2-V7J - 4 -yji^ru t!b U VXDGffi 

mim9 (i) tmmo^r2-^>"/yy>M^h^)v dooomg) zm^xn 

mWMt LT«f^'tl (284mg) 
25 MSCESI pds.)m/z: 159. ([M-NHj*). 

(2) (2S, 4S)-i-[[i-K>y7.^>-2— r;i/)-i-^;i/]x^;i/7$y] 

mm 9(2) <h^$l<D^?£T[ 1 - (^>V*7 ? >- 2 — f ;W -1 X^;K7 
S> (204mg) <h(2S, 4S)-l-^DP7-fe^;i/-2— >7y-4-7;i/^Dt!DiJ 
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v> (89mg) m^Tmz&mtVTmttm (93mg) mrc 0 

MSOBSI pos.)m/z: 352 (rj+Na] 1 ), (BSI neg.)m/z:328 (OH]").. 
HMSCESI pos.):calcd for C, 8 H 20 FN 3 0 2 Na[M+Na] + 352. 1437 found 352.1454. 
'H-NMR (300MHz, DMS0-d6) 57. 59-7. 48(2H,m), 7. 28-7. 26(2H,m), 6. 70(1H, s), 5. 38(1H, brd, J 
5 =52. 2Hz) , 4. 90-4. 83 (1H, m) , 3. 85 (1H, dd, J=23. 2, 12. 3Hz) , 3. 60 (1H, ddd, J=39. 6, 12. 5, 3. 4H 
z), 3. 38-3. 04(2H,m), 2.60-2. 18(2H,m), 1. 48(6H, s). 

mm3o 

( 2 S, 4 S) - 2 -i/T J - 4-7)V*V- 1 - [[ 1 - (tf U 2 --f ;W - 1— 

io ( i ) [ i - (tr y 2 — f ;w - 1 -^wmx^kts ><z>&j& 

HJ^IJIO (1) <hl^#0^T2— >T/tfU^> (685mg) ^ffl^T^ft»g 
tbT^Hfb^ (196ing) £#fc„ 
MS(ES+)m/z: 137 (CM+H] + .).159 ( Dtff Na] + ) , 1 20 

(2) (2S, 4S)-2-^T/-4-7;i/^0-l-[[l-(k!U^>-2-^;W-l 

15 -^;Wx^;i/T57]T-fe^i/trou^>©^^ 

(177mg) £(2S, 4S)-l-^DPT'fe5 : -;i/-2— >Ty-4-7;^UtfPUv> 
(112oe) SjflUT; afaSftTEJl/? 77, &UT3WftS&l& (106ms) |& ttfifc 

\*7um^7TLc WmM; 2muft)VJ!» :*?S-)V =5:1) 
20 MSCESi pos.)m/z: <291 (Dfl+Ba + >> 313(B4+Na] + ), (ESI neg.Wz:289([M:). 

t ». .... ....... . * 

HRMSOBSI pos.):calcd for C l5 H 20 FN 4 0rjJ+H? 291. 1621, found 291.1612. 
W-Mffi(3b0MHz, CDClj) 58. 61-8. 54 (1H, m) , 7. 67 (1H, td, J=7. 7* 1. ?Hz) , 7. 49-7. 39 (1H, m) , 7, 
19-7. 1 2 (lH,m), 5.48-5. 16(iH,m), 4. 92(IH, d, J=9. 2Hz), 4. 03-3. 26(4H,m), 2. 63<1H, t, J=15. 
8Hz)„ 2. 40^2. 1 2 (2H, m) , 1, 53 (6H, s) . 
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m 

# 


mst* 


mm 
mm 




1 


0 NC 
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• o o H : o ; -w- 

NC 
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NC^^O^V NC ' 
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NC 


9 


Ok J X ^ f 

NC 
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NC 


1 P 


NC 


5 
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NC 


11 


0^0 
N NC 


6 


NC 


12 


NC 
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13 


F 0 h 0 

NC 


19 


o H 0 

NC 


14 


0 u 0 

NC 


20 


' o H 0 


15 


' o H o CN 


21 


0 H 9 




F 

0 H 0 CN 


22 


o H o CN 


'17 


0 H 0 C ' N : 


23 


O LI 0 


18' 




24 


^^CN N( f 
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# 




HS6 






n 0 H 9 ' - 
NC 


28 


H ^? p 

U <^ 0H . H,, 

: X 0 OH ; , NC -| 


26 


H 0 

\ NC 


29 


NC 


27 


NC 


30 


NC 
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H2iS0iJ31~47 

OTv mm 3 (4) mm^rwc\\^m^m\zmo 



m 




'H-NMR ( 300 MHz, DMS0 - d6 ) 6 


31 


o 


Y 

o 


kj VyV^ 

H o 


8. 23 (1H, m) , 7. 86 (1H, brd) , 7. 83 (1H, brd) , 7. 5 
5-7. 43 (3H, nO , 5. 50 (1H, brd, J=52. 8Hz) , 4. 98- 
4. 95 (1H, m) , 3. 96 (1H, dd, J=23. 8, 12. 4Hz) , 3. 7 
4 (1H, ddd, J=39. 7, 1 2. 5, 3. 3Hz) , 3: 55-3. 30 (2 
H, m) , 3. 27-3. 20 (2H, m) , 2. 59-2. 28 (2H, m) , 1. 9 
8(1H brs) 1 02(6H.brs) 


32 


F 


O 


0 CN . 


8. 59(lH,m), 7. 50(lH,m), 7. 16 (2H, brt, 1=8. OH 
■ z) , 5. 49 (1H, brd, J=52. 2Hz), 4. 96-4. 93 (1H, 
m) , 3. 93 (1H, dd, J=24. 7, 12. 8Hz) , 3. 72 (1H, m) , 
3. 58-3. 40 (2H, m) , 3. 24 (2H, m) , 2. 40-2.-28(2H, 
m),1.80(lH,brs),1.03(6H,brs). 


33 


OMeO H O CN 


7 88 (1H m) 7 27 (1H t J=8 4Hz) 6 66 (2H d 
J=8. 4Hz) , 5. 48 (1H, brd, J=51 . 0Hz) , 4. 95-4. 92 
(1H, m) , 3. 92 (1H, dd, J=24. 4, 1 2. 3Hz) , 3. 72 (6 
H, s) , 3. 70 (1H, m) , 3. 57-3. 26 (2H, m) , 3. 1 4 (2H, 
brd, J=6. 1Hz), 2. 46-2. 27 (2H,m), 1.83 (lH.br 
s),1.02(6H,brs). 


34 


> 


0 




7. 65-7. 55 (1H, m) , 6. 44 (1H, s) , 5. 46 (1H, brd, J 
=52. 8Hz) , 4. 99-4. 91 (1H, m) , 3. 95 (1H, dd, J=2 
4. 2, 12, 0Hz) , 3. 73 (1H, ddd, J=39. 5, 1 2. 6, 3. 3H 
z) , 3. 52-3. 25 (2H, m) , 3. 1 9-3. 08 (2H, d, 1=6. 1H 
z) , 2; 62-2. 25 (2H) , 2.44 (3H, s) , 2. 22 (3H, s) , 
0.99(3H,s),0.98(3H,s).: > 


35 


0 


Y 

0 


H 9 6 N 


8. 07-7. 95 (1H, m) , 7. 83 (1H, m) , 7. 1 1 (1H, d, J= 
3. 4Hz) ,6. 62 (1H, m) , 5. 46 (1H, brd, J=51. life)'-, 
5. 00-4. 93(lH,ni),3. 95 (1H, dd, J=24. 1, 12. 7H 
z), 3. 73 (1H, ddd, J=39. 4, 12. 7, 3. 1Hz), 3. 52- 
3. 27 (2H, m) , 3. 25-3. 10 (2H, in) , 2. 62-2. 25 (2 \ 
H),1.96-L84(lH,brs),1.01(6H,s). 


36 




Y 

0 


H o 6 N 


7. 90-7. 81 (lH,m), 5. 46 (1H, brd, J=50..2Hz), 4. 
98-4. 91 (1H, m) , 3. 94 (1H, dd, J=24. 6, 12. 4Hz) , 
3. 71 OH, ddd, J=39. 6, 12 : 4, 3. 3Hz) , 3. 51-3. 26 
(2H, nO , 3. 25-3. 1 0 (2H, m) , 2. 62-2. 25 (2H, n0 , 
2. 52 (3H, s) , 2. 30 (3H, s) , 1. 98-1. 84(lH,brs) , 
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1.03(6H,s). 


37 


0 H 0 (? N 


8. 30-8.11 (lH,m), 7. 80 (1H, d, 1=3. 7Hz), 7. 74 
(1H, d, J=4. 8Hz) ,7.15 (1H, dd, 1=4. 8, 3. 7Hz) , 
5. 45 (1H, brd, J=50. 4Hz) , 5. 00-4. 93 (1H, m) , 3. 
96 (1H dd, J=23. 8, 12.4Hz), 3. 73 (1H, ddd, J=3 
9. 5, 12. 4, 3. 4Hz) , 3. 52-3. 28 (2H,m) , 3. 26-3. 1 
2 (2H, m) , 2. 62-2. 25 (2H, u) , t. 98-1 . 86 (1H, br 
s),1.02(3H,s),1.01 (3H,s). 


38 


0 H 0 <t N 


8. 20-8. 10 (1H, m), 7. 48-7143 (2H ; in) , 7.05f«.?9 
8 (1H, d; J=?8. 2Hz) , 5. 46 (1H, brd, 1=52. 4Hz) , 5; 
00-4. 93 (lHi m) , 3; 96 <1H, dd, J=24. 2, 12. 7Hz), 
3. 86^31 63.(1© , 3; 82X3H> s) 3. 80i(3H; s);V3w5 
4-3: 30 (2H) , 3. 25-3. 18 (2Hi nD , 2; 62f 2: 25<(2H;i 
m), 2. 02-1. 90 (m brs) ,#02 (3H.»s) ,1; 01 (-3H}" 
s). 


39 


OMe 

O H 0 CN 


8. 30-8. 21 (1H, m) , 7. 03-6.99 (2H, m) , 6. 66-6. 6 

1 (1H, t, J=2. 3Hz) , 5. 62-5. 30 (1H, m) , 5. 00-4. 9 

2 (1H, nD , 3. 96 (1H, dd, 1=23. 9, 12. 9Hz) , 3. 85- 
3. 63 (1H) , 3. 79 (6H, s) , 3. 54-3. 26 (2H) , 3. 25- 
3. 17 (2H, m) ,. 2. 62-2. 25 (2H, in) , 1. 02 (3H, s) , 1 . 
01(3H,s). 


40 


O O CN 


7. 27-7. 1 5 (1H, nD , 5. 62-5. 30 (1H, m) , 4. 99-4. 9 
2 (1H, m) , 3. 94 (1H, dd, J=24. 1, 11. 9Hz) ,3. 72 (1 
H, ddd, 1=39. 6, 1 2. 5, 3. 5Hz) , 3. 47-3. 21 (2H, 
m) , 3. 08-2. 92 (2H,m) , 2. 56-2. 26 (2H, m), 1.12 
(9H,s),0.94(6H,d,J=2.5Hz). 


41 




8. 58-8. 48"(1H, m) , 8: 15 (1H, s) , 8.05-7. 98 (1H, 
nD ,7. 97-7.90 (1H, m) , 7. 50-7. 40 (2H, m) , 5. 46 
(1H, brd, J=51, 6Hz) , 5; 00-4. 94 (1H, m) , 3. 96 (1 
H, dd, J=25. 1, 1 1 . 9Hz) , 31 75 (1H, ddd, J=39. 6, 1 
2. 5, 3. 3Hz) , 3. 40-3. 17 (4H, m) , 2. 59-2. 26 (2H, '. 
nO,1.96(lH,brs),1.05(6H,s). 


42 


> F 

o H . o 6n . 


8. 00-7. 92 (1H, m) , 7. 85 (1H, d, 1=5. 3Hz) , 7. 1 6 
.(1H, d, J=5. 3Hz), 5. 60-5. 30(lH,m), 5. 00-4. 92 
(1H, m) , 3. 94 (1H, dd, J=24. 2, 1 1 . :8Hz) , 3. 72 (1 
H, ddd, J=39. 5, 12. 5, 3. 4Hz) , 3. 52(4H,nO , 2. 6 . 
2-2. 26 (2H, m) , 1. 93 (1H, brs) , 1. 05 (6H, s) . 


43 




8. 35-8. 28 (1H, m) , 7. 82 (1H, d, J=3. 9Hz) , 7. 74- 
7. 68 (2H, m) , 7. 55 (1H, d, J=3. 9 Hz) , 7. 50-7. 33 
(3H, m) , 5. 46 (1H, brd, J=49. 7Hz) , 5. 00-4. 93 (1 
H, m) , 3. 96 (1H, dd, J=24. 3, 12. 0Hz) , 3. 74 (1H, d 
dd, 1=39. 6, 12. 5, 3. 3Hz), 3. 54-3. 27 (2H, m), 3. 
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26-3. 14 (2H, m) , 2. 62-2. 25 (2H, m), 1.03 (3H, 
s),1.02(3H,s). 


44 




7. 86 (1ft t, J=5. 8Hz), 5. 46 (1H, brd, J=51. 5H 
z) , 4. 99-4. 91 (1H, m) , 3. 92 (1H, dd, J=23. 6, 12. 
3Hz) , 3. 82-3. 60 (1H, m) , 3. 45-3. 20 (2H, m) , 3. 0 
7-3. 00 (2H, d, J=6. 0Hz) , 2. 62-2. 26 (2H, m) , 1. 9 
5-1 . 75 (1H, m) , 1 . 70-1 . 59 (1H, m) , 0. 97 (3H, s) , 
0.69-0. 57 (7H,m>- 


45 


CI 0 . H 0 cn 


8. 35-8, 25 (1H, m) , 7. 52-7. 34(4H, m) ,5. 45 (1H. 
brd, J=50. 7Hz) , 4. 98-4. 91 (1H, m) , 3. 93 (1H, d 
d, J=24.i, 12. 6Hz), 3. 72 (1H, ddd, J=39. 5, 12. . 
6, 3. 4Hz) ., 3. 25-3. 16 (2H), 3. 25-3. 14 (2H, m) , 
2. 62-2. 25 (2H, m) ,1. 05 s) . 


46 


Br O H 0 <5m 


8. 35-8. 24 (1H, m) , 7. 65 (1H, d, J=7. 4Hz), 7. 47- 
7. 31 (3H, m) , 5. 45 (lfl, brd, J=52. 0Hz) , 4.98-4. 
90 (1H, m) , 3. 93 (1H, dd, J=23. 0, 12. 0Hz) , 3. 72 
(1H, ddd, J=39. 6, 12. 5, 3. 4Hz) , 3. 49-3. 26 (2H, 
m) , 3. 25^3. 16 (2H,m) , 2. 62-2. 25 (2H, m) , 1 06 
(6H,s). 


47 


MeO O 0 cn 


8. 35-8. 25 (1H, m) , 7. 80 (1H, dd, J=7. 6, 1. 9Hz) , 
7. 51-7. 43 (1H, dO , 7. 1 5 (1H, d, J=8. 4Hz) , 7. 03 
(1H, t, J=7. 6Hz), 5. 45 (1H, brd, J=51. 7Hz) , 5. 0 
1-4. 93 (IH, m) , 4. 03-3. 86 (1H, m) , 3. 90 (3H, s) , 
3. 73 (1H, ddd, J=39. 5, 12. 5, 3. 4Hz) , 3. 52-3. 21 
(4H) , 2. 62-2. 25 (2H, m) , 1. 95-1. 82 (1H, m) , 1. 0 
4(6H,s). 



H6SM4 8 1 
i2S,/AS)-2-^7J-A-y)WU-l-[(2--(vy^)V7^J-l, 

5 mmitm.<Dl^^V^)W)Vf\l^\l^g) t(,2S, 4S)-l-[(2-7 

'V.-i, i-^W)x^7$/]T^5 1 ;w-2-i/7y-4-7;^atfPU> ? > 

2«& (i50nig) m^x^mmmtvxmx\^m (99mg) 

'H-NMR (300MHz, DMS0-d6) <5 5. 60-5. 28 (1H, nO , 4. 98-4. 90 (1H, m) , 3. 93 (1H, dd, J=23. 5, 12. 4H 
z) , 3. 71 (1H, ddd, J=39. 6, 12. 4, 3. 4Hz) , 3. 41-3. 16 (2H, in) , 2. 62-2. 28 (6H) , 1 . 64 (1ft m, J=6. 7H 
10 z),0.97(6H,s),0.85(6H,d,J=6.7Hz). 
^»!I4 9 
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(2S, 4S)-2—>r/-l-[(2-^X^;|/75y-l, l-SWWxf^TS 

fmM7 tmmfi&l&'khTJ&tF (23mg) t(2S, 4S)-l-[(2-75/ 
- 1, l-^)lfil'7S;]7tfJh2-'>7/-4-7^ 
5 m& (150mg) . &m*XmmmtLTmfc£® (38mg) R»»|^£l,T 
(2S, 4SJ-2->7;-4-7MD-l-[.(2-IfH5/-l, 1H 
;p) xW75/]7irWfc?aU^> (23mg) 

l H-NMR (300MHz, nMS0-d6) 6 5. 60-5. 30 (1H, m) , 4. 99-4. 90 (1H, nO , 3. 93 (1H, dd, J=23. 3/12. 5tt 
z) , 3. 71 (1H, ddd, J=39, 6, 12. 5, 3. 4Hz) , 3. 44-3. 20 (2H, m) , 2. 62-2. 30 (6B) , 2. 28-2. 18 (2H, m) , ' 
10 1.01-0. 85 (12H,m). 
HSfi#J5 0 

(2S, 4S)-2-^7/-l-[(2-^^>^75/-l, 

mmm7 tmm(D^mn^r-^i—)u (46mg) £(2s, 4S)-i-[(2-75y-i, 

15 l-^^;Wx^7S/]7't:W-2-->77-4-7;i'^DtfPU> ? >2«^ 
(150mg) ^UT^feWWtLT^b^l (75mg) 
'H-NMR (300MHz, DMSO-d6) 5 5. 60-5. 30 (1H, m) , 4. 99-4. 90 (1H, nO , 4. 08-2. 80 (6H) , 2. 60-2. 20 
(4H), 1.98-1. 82(2H,m), 1.50-1. 10(16H,e>, 1.00-0.70(1010. 
^SS#I5 1 

20 (2S, 4S)-l-[[[2-t*7;(3, 5, 5 - h U *7M\* s s)V) 75 A - 1 , 1- 
VttM 1^75 J ] 71&))r- 2 — >7/ - 4 ^7)U?U IfD U S»®Sf£ 

^figfcl 7 t^©^rj5TC 3, 5, 5- h U t&V^&tt^-fr (69mg) t ( 2 S , 4 S) - 1 
-[(2-757-1, l-^W)XW75/37ir^-2-v7y-4-7;i/^D 

\zw)?>2wm. (i50mg) m^xmm^mthx^mt^m mw> 

25 'H-MUR (300MHz, DMS0-d6) 6 5. 46 (1H, brd, J=50. 8 Hz) , 4. 98-4. 90 Oft m) , 3. 92 (1H, dd, J=24. 
2, 12. 7Hz) , 3. 83-3. 20 (5H) , 2. 62-2. 25 (1H) , 1. 49-0. 98 (14H, m) , 0. 97-0. 82 (30H, m) . 

(2S, 4S)-l-[[2-(N-^>y-l';l/-N-'fV^;U)75y-l, l-SW 
;WX^;W75/]7*feW-2-i ■/7y-4-7)V*U\ZW)P>0>&!$, 
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mm3 (4) tmmmx\ §»j4 8T#£nfc(2s, 4 s>- 2-^7^-4 
-7)v*u- 1-[(2— r v^;i/7^y- 1, i-^^;Wx^75^]T^;i/tr 

P U 5>> <67mg) P M H (32mg) SJfl^TaSfeMltt^t bT:gt«£ 

#f (68mg) £#fco 

5 'H-NMR (300MHz, DMS0-d6) 5 7. 50-7. 28 (5H, m),5.46(lH,brd, J=51. 1Hz) , 5. 01-4. 91 (1ft m) , 4. 
06-3. 1 8 (8H) , 2. 62-2. 35 (2H, m) , 1 . 90-1 . 78 (1H, m) , 1 . 1 3-0. 88 (6H, m) , 0. 86-0: 54 (6H, m) . 

$mms 3 ■ j 

(2S, 4S) -i-[[2-(n-^>>/i';v-n-x5 1 ;WT5/-i; "l-S^^MX 

?F5 A TttV- 2 —>7/ - 4 -7fr*n tfp U 
10 (4) <h^O^^ ^^J4 9T^e»tl/c(2S, 4S)^2—>7/-4 

-y)V3ru- 1 -{(2-1^757 - 1, 1 W)x^;i/75 ATtt)V\Zu U 
>>> (23mg) t^W-f^P^H (12rag) ^ViT^l^fttttfKtbT^b^l 
(18mg) 

'H-NMR (300MHz, DMS0-d6) .6 7. 47-7. 28 (5H, m) , 5. 46 (1H, brd, Ml. 1Hz) , 4. 99-4. 91 (1H, m) , 4. 
15 06-3. 22 (8H) , 2. 62-2. 26(2H, m) , 1. 20-0. 74 (9H, Hp . 
£»J5 4 

(2 S, 4 S) - 1 -[[2 -(N-75/^;^XJM^P-N-^>y-1';i/)75/- 1, 
1 -VttM X^;i/7$ /] 7*3-)\- 2 - 5>7/ - 4 -7;i/*P tfP U 

( i ) ( 2. s, 4 s) - 1 - [[(2 -7* JluWfczjMrM 757-1,1 

20 X^;P75 73 7^1/- 2 -^77 -4- umuMxi U 

(2'S, 4S)-l-[(2-75y-l, l-^W)X5 1 ;P7$y]7'fe5 : -;i/-2-^ 
7 /-4-7)V*u¥W)z?>2W®& 050mg) £N, N-^I/*M75 K (3.0 
mL) t||U »"FXh'JxW75> (199/aL) <h2-#PP7-feh75 F (45mg) 

25 '>U*y;W* ^A? PV h^77^ - (Slii ; £ ap^kk : : 2 8 %7 

>^X77J<M=1 5 :. 1 : 0. 1-1 2 : 1 : 0. 1) T^U mmWmtVTig.. 
mfc&m (41mg) £#fc 0 

'H-NMR (300MHz, DMS0-d6) 6 7. 23 (1H, brs) , 7. 02 (1H, brs) , 5. 45 (1H, brd, J=53. 3Hz) , 4. 99-4. 
90(lH,m), 3. 940H, dd, J=39. 6, 12. 7, 3. 2Hz), 3. 73(1H, ddd, J=39. 6, 12. 7, 3. 2Hz), 3. 44-3. 20 

71 



WO 2004/101514 



PCT/JP2004/006983 



(2H), 3. 04(2H,s) , 2. 62-2. 26 (4H) 1. 03-0. 91 (6H, m) . 

(2) (2 s s 4S)-i-[[2-(N-T$y*;^-;M^;i/-N-^>y-f;W75y 
5. mms (4) tmrnoMiT, (2 s, 4 s) - 1 - [[(2 y 

75/- 1, l-S?;*3^]X^75/]7i^ 

> (34mg) £^>V^;i^P^K (13mg) ^^ > T^fi7 ; &;U7T^<tL,^»'Sr 
^ (28mg) • V ■ • ==• ' " . - • 

'H-NMR(300MBz, DMS(H16) 67. 47-7. 25(6H, nO , 7.00(lH,brs) ,5: 65^5. 25 (1H, m) , 5. 08-4. 91 
10 (1H, in) , 4. 03-3. 90 (2H, nO , 3. 86-2. 90 (6H) ,21 62-2i 25 (2Hi iD ;K 28^1 . 05(6H, m) . *'* • ' J 

mmms 5 

(2S, 4S)-2-^7/-l-[[2-(2; 6-^^;Mf^UiV)- 1, 
M X5W5 A TttV- 4 - imu hfDU 

(1) (2, 7irhxHJ;KZ>£ft 

15 x-Q-vttvwyvy o.oog) &n, n-s^^w^ats'i* (i5mL) \zm 
. j*u me^p^-fehxHJJU (i.08g) tm3-hVV& (mm) zmz., 8 ox: 

ti^j6^>u^y;^7A^D^h^7^- mmm-, ^pp*;pa 

; ;|/ i 2 8 %7>^X77J<«= 5 0:l:0;l) T«SU ^fe«#/»<h l/T^b 
20 ^ (791mg) £^£o 

'H-NMR (300MHz, CDCI3) a 3. 79 (2H, s) , 2. 53-2. 39 (2H, m) , 1 i 74-1 . 62 (3H, m) , 1 . 50-1 . 24 (3H, m) , 
1.12(6H,d,J=6.2Hz). 

(2) l-(2, 6-^^;Utf<U> J y)-2-^5 1 ;i/-2-75/yPA 0 ><D#^ . 

. JWJ10 (1) tmm<W5&T (2, 7-fehXhU;l/ (78 

25 lmg) iyfJHJfW (1.2M/ ^X3^lX-^l#i& 12.8mL) £fflWTv ^feffi^ 
g<hbT^fb^tl (671mg) 

'H-NMR (300MHz, CDGI3) 5 2. 94-2. 80 (2H, m) , 2. 34 (2H, s) , 1 . 74-1. 57 (3H, m) , 1 . 51-1. 33 (3H, m) , 
1 . 07 (3H, s) , 1 . 05 (3H, s) , 1 . 03 s) . 

(3) (2S, 4S)-2— >7y-l-[[2-(2, 6-^f»J^/)-l, 1- 
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mmi (2) tmvxmi-u, e -^wtf^u^y)- 2-^^-2 - 

75^^PA°> (180mg) £(2S, 4S)- l-^PP7-fe^;i/-2—>7/-4-7;i/ 
^PtfP'J^ (84mg) &m^T, m&rV^TXtVT^Mft&m (69mg) £#fco 
5 'H-NMR (300MHz,DMSO-d6) 6 5. 50 (1H, brd, J=52, 5 Hz), 5. 08-5. 00(lH,m), 4. 04 (1H, dd, J=23. 9, 
12. 7Hz), 3: 94-3. 56(3H), 3. 1 6-3. 06 (2H,m), 2.90-2. 74(2H,m) i 2. 56-2. 24(2H,nD, 1-73-1. 30 
(6H,m), 1.20-1. 14 (12H,m). • 
, HB£#I5 6 

(2S, 4S)-2—>7/-l-[[2-(2, -S-SWMinUS^l^ M-l, 
10 i-^^;i/]x?;V75/]TirW-4-^;^PlfPU^>©^^ 

(D (2, 5-^^-i-tfpu^;WT-feh-hu;w©^^ 

2, 5-&WMfnU5>> (491mg) £THF (5mL) ldftS¥U--M*C^P i E7-feh- ; 
F U ;P (552mg) <h«^- h U (513mg) &fln*.*tfflT 1 B#W» 6 5 XXZ%M.VT 1 

15 U#yjkft5A^P^h^7>f- (MM^*;^PP^A:^^^-^: 2 8%7> 
^r:77j<«=5 0 : 1 : 0 ~ 50:1:0. 1) ""CMitU i6i«tUTg 
(357mg) £#£ e 

'H-NMR (300MHz, CDCI3) 6 3. 62 (2H, s) , 3. 30-3. 17 (2H, fiO , 2. 79-2. 63 (2H, in) , 2. 14-1. 98 (2H, m) , 
1.10(3H,s) ) i08(3H, i s). i 
20 (2) l-(2, 1 - tf P U *J~)V) - 2 2 -75 / 7 P/1XZ) 

«M1Q (1) tm<D-mr(2, S-^^-l-HPUv^WT-feb^bU 
;i/ (350mg) i/f;i/'Jf% (1.2M/ ^X5P;i/X-x;W£i& 6. 3mL) m^X. ffi&M 

(lOOing) ^fco 

25 'H-NMR (300MHz, CDClj) <5 3. 07-3. 01 (2H, m) , 2. 64 (1H, d, J=14. 1Hz) , 2. 16 (1H, d, J=14. lHz>, 2. 
05-1. 89(2H,m), 1.44-1. 26(2^10), 1. 07(3H, s), 1. 06(3H, s), 0. 99(3H, s), 0. 97(3H, s). 
(3) (2S, 4S)-2-^7/-l-[C2-(2, 5->WMfPl! v>- 1 

-1, i-^^;i/]x^i/75V]7^;i/-4-7;i/^pepU^>(D^^ 

#Ug0U (2) t|WI#O^Tl-(2, 5-v^;i/-l-t!PU> J x;W-2-^ 
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;l/ _ 2 -75y^DA> (88mg) <h(2S, 4S)-l-#PP7^3VJ/-2-'>?V-4 
-7;^DtfDU^>. (45mg) m^X. im&lMfflMtLXmmikeM (22mg) 

'H-NMR (300MHz, DMS0-d6) 6 5; 60-5. 30 (1H; m) , 4. 99-4. 90 (1H, m) , 4. 83-3. 85 (1H, m) , 3. 83-3. 6 
5 0(lH,m), 3. 45-3; 20(210,3. 12-2. 98(2H,m), 2. 64-2. 54(1H, dd, J=14. 0, 5. 8Hz), 2. 53-2. 20(2 
H), 2. 25-2. 16 (1H, dd, J=l* 0, 5. 8Hz) ; 1. 99-1, 75(3H,m), 1. 40-1. 20(2H,m), 1. 00-0. 90(12H? 

m). '• : • ■ ■ • 

7 . 

(2 !5, 4 Si- 1 -[[2 ^X^^^V^l^^J'VWI^l^^^ 1-, - 1 

io ^jwi^i/rsr^ 

( 1 ) i - [ 2 - (^>^T/-)V- 6 —r ^;i/fc;i/75 y ] - 2 - y^;v- 2 -x 

$fi&0| 2(1) tmm0XimV^>V^7 x /-)V- 6 W>» (300mg) £ 1 , 2 
-^7$ >■- 2 -v^;i/:/DA> (295mg) £fflWT, <itfaW^tUT^aWb^« 
15 (261mg) 

'H-NMR (300MHz, DMS0-d6) 5 9. 52 (1H, s) ; 8: 68 (1H, d, 1=1. 5Hz) , 8. 46-8. 34 (1H, m) , 8. 15 (1H, d, 
J=8. 6Hz) , 8. 01 (1H, dd, J=8. 6, 1. 5Hz) , 3. 23 (2H, brd, J=5. 9Hz) , 1. 08-0.98 (6H, m) . 

(2) (2S, 4 S)-l ^[[2 -VO'/^J-JV- 6—DV)Mtf-)\s7^S-l, 

20 $mm\ (2) tm^(D^mxi^i2-(^>"/9-r'/-)v-6--()v)ti)^^.)V7 

^ y] _ 2 -7=iJ~7uny (205mg) t(2 S, -4S)- 1 -fUUJttfr 
-2 - 4 -ymv. Mu U (71mg) £Mv>T, ^feT^^T^iitT^ 
(96mg) £*§fc. 

, 'H-NMR (300MHz, DMS0-d6) <5 9. 53 (1H, s) , 8. 67 (1H, s) , 8. 44-8- 34 (1H, m> , 8. 15 (1H, d, J=8. 6Hz) , 
25 8. 00 (1H, d, J=8. 6Hz) , 5. 45 (1H, brd, 1=51. 6Hz), 5. 00-4. 92 (lH,m), 3. 96 (1H, dd, J=24. 3, 12. 8H 
z), 3.86-3. 18(5K>, 2. 62-2. 25(2H), 1.06 (6H,s). - 

(2s, 4S)-i-[[2-(N-^/-r;i/-N-A^>';W7$y-i, i-.sw;w 

A 7tfJh 2 -V7J ~ 4-7)WU tf a U : J><D&$L 
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mmitmo-m^^r)--^ o.i3g> t\, 2-^75y-2-*w7D 
n> o.oog) m^rmmmmtvT^{\^% a.m mtc B 

'H-NMR (300MHz, CDClj) 54.35-4. 20 (4H, m) , 2. 69 (1H, t, J=7. 5Hz), 1. 60-1. 47(2H,m), 1. 38-1. 
5 24 (6H, m) , 1 . 20 (6H, s) , 0. 94-0. 84 (3H, m) . 

(2 S, 4 S) - 2-Z/7J ~ 4 -7M"D- 1 - [( 2-^s)V7^ J 

-1,1 -^w)x^;i/TS yj 7^;nfD <j i?yo>&& 

«^1 (2) t|^)|i©^Tl-^v';W7^/-2-^W-2-T^/7 p DA> 
(232mg) <h(2S, 4S)-l-^OPT'feW-2-^7y-4-7;^Dk!DU> ? > 
10 (117nig) SffiVvC" 51^7^7 7* £LT^fb£4& (llOmg) £#£o 

(3) (2S, 4S)-l-[[2-(N-^>V-l';U-N-^>;P)75/-l > 1-^ 
3-M X.^)V7^ A 7tt)V- 2 -V7J - 4-7)l*a tfD U ^>©^!c 

§f»J3 (4) (2S, 4S)-2— >7/-4-7^D-l-[(2 

-^y^y^ j - 1 , i -5^;U) XW75 /] 7-fe9MHf D U V> (lOOmg) 
15 >'M)V^7Uy-(^ (43mg) ^ffl^T«?ft^«^bT^b^tl (17mg) 

'H-NMR (300MHz, DMS0-d6) 6 7. 47-7. 28 (5H, m) , 5. 46 OH, brd, J=51 . 5Hz) , 4. 99-4. 90 (1H, m) , 3. 
97 (1H, dd, J=23. 6, 1 2. 5Hz) , 3. 85-3. 22 (5H) , 2. 62-2. 25 (2H, m) , 1 . 44-0. 70 (1 9H) . 

(2's, ' WS)'^ i -.[[2 - {sox*<$M-)\>- 5 --r;w*;we^P75 y - 1 , 1- 
( l ) ^>X-< ^ s /-)V- 5 V£ d ^-r K©£fi£ 

5-^>X-f 5^/-;^;^>i? (80mg) £^>ii> (1.5mL) JcM^ii:, WT> 

m&*-)\> (176^0 £&n;tm 6Wj^ssufc 0 ®*«mjct»u ^> 

X-f^^hS-M^j^D^F (90mg) 
25 (2) (2S, 4S)-l-[[2-(^>X^^V-)V-5-^)VmVt<=JV7K/-l, 
x 1^75 / ] 7-fe^l/- 2 — >7y - 4 -7;i/^P tf n U ~7>(fr&/& 

(4) (2S, 4S)-l-[(2-75y-l, :l->7f 

;u)x^;i/75y]7-k^-2— >7y-4-7;i/^-aeaUv>2iii^ (50mg) 

>X<5^y-;i/-5-*;i/fc;i/^D^ K (27mg) £#^1:1^7^1/7 77v£bT 
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%m\&m (48mg) *mto 

'H-NMR (300MHz, DMS0-d6) <5 12. 80-12. 50 (1H, m) ,8. 38-8. 18 (3H, m) , 7. 82-7. 70 (1H, m) , 5. 47 
(1H, brd, J=51 . 8Hz) , 5. 04-4. 90 (1H, m) ', 4. 10-3. 18 (6H) , 2. 62-2. 25 (2H) , 1-06 (6H, s) . 

5 (2s, 4S)-i-[[2-(ih-i, 2, 3-^>Vbuyy-;i/-5-'r;i/)*;i/fc 

1H-1, 2, 3 -^>VKU 7^1^-5 -#;W*>® <:57mg) £N, N-iW;i/ 
jH;WA75 H (1 8mL) fc^tv ^^rW^ £ 
10 in^.T.3l^^m> (2S, 4S)- i-[(2 ± 757-i > 1-^W3^1^ 
/]7-feW-2->'7y-4-7;^atfDU^>2^i^| (lOOmg) ZMzJt* »T 

mr*- hux^75> (1334D mz., io#mmi<td£, mmzmi>x-im 

(Jg«£; ^DP*M : *?S-)V: 2 8 %7>«7tK«= 1 5:1:0.1- 
15 12: 1-: 0.1-10:1:0. 1) «U ^fe«tbT^b» (61mg) £ 

'H-NMR (300MHz, DMS0-d6) 5 8. 49-8. 38 (2H, m) ,7. 99-7. 82 (2H, m) , 5. 46 (1H, brd, J=51. 0Hz) , 5. 
03-4. 90 (1H, m) , 3. 97 (1H, dd, J=24. 2, 12. 7Hz) , 3. 86-3. 00 (5H) , 2. 64-2. 25 (2H, m) , 1. 07 (6H, s) . 
»J6 1 . 

20 (2S, 4S)-2-^7/-l-[[2-(2, 3-^kHP^>\/[b]7^>-5-<;P) 

mmeotmm<Djjmv(2s, 4s)-i-[(2-75y-i, i-^^;i/)x^ 

;i/75y]7^;U-2-^77-4-7;i/^Pt!nU> ? >2^te (97mg) £2,. 3- 
25 5?t F D^>V*[b] 7 7>- 5 -#;W*>B (56mg) fcfflVvt^feff Att«<h UTlEM 
fb^) (94mg) 

'H-NMR (300MHz, DMS0-d6) <5 8. 07-7. 95 (1H, m), 7. 75-7. 73 (1H, m) , 7. 69-7. 61 (1H, m) , 6. 80 (1H, 
. d, J=8. 4Hz) , 5. 46 (1H, brd, J=51 . 4Hz) , 4. 99-4. 92 (1H, ni) , 4. 59 (2H, t, 1=8. 8Hz) , 3. 96 (1H, dd, J 
=23. 5, 12. 6Hz) , 3. 74 (1H, ddd, J=39. 8, 12. 5, 3. 3Hz) , 3. 52-3. 14 (6H, m) , 2. 62-2. 26 (2H, m) ,2. 1 
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0-1 . 80 (1H, m) , 1 . 01 (3H,.s) , 1 . 00 (3H, s) . 

(2 S, 4 S) -2-5sT;-4-7)V*U- 1 -[[2-(ft7x>- 3 — OM)Wfc 
)17$;-1, l-^l/]l^l/75/]7tfJ|/lfD'Jy>« 
5 mm6 0tm$®ttZV(2S, 4S)-l-[(2-7$:/-l, 'l-W^Xf 
)W^A7^)V-2-is7J-4-7)V*U\iW)¥>2W®& (134mg) £3-3^ 
7i>*J^>i .(60mg) £ffl^T#fe?&^ft£LX^b^ (72mg) 
'H-NMR (300MHz, DMS0-d6) 58. 15 (1H, dd, J=3. 0, 1 . 3Hz) ,8. 1 1-8. 02 (1H, m) , 7. 58 (1H, dd, J=5. 
0, 3.0Hz), 7. 51 (1H, dd, 7=5. 0, 1. 3Hz) , 5.46 (1H, brd, J=50. 2Hz) , 5. 00-4. 93 (1H, in) , 3. 96 (1H, d 
10 d, J=24. ill. 9Hz) , 3. 73 (1H, ddd, J=39. 6, 12. 6, 3. 3Hz) , 3. 52-3. 25 (2H, m) , 3. 26-3. 12 (2H, m) , 
2. 62-2. 25 (2H, m) , 2. 00-1 . 85 (1H, brs) , 1 . 02 (3H, s) , 1 . 01 (3H, s) . 

(2S, 4S)-2—>T7-4-7;^D-1-[[2-(5-^;1^^7j:>-2-^ 
)V) %)ifcz)V7$. / - 1, 1 X^/l/7^/] 7-fe^tfP 'J5>>©€w3c 
15 's^6 0tRHIW3*ftr(2S-. 4S)-l-[(2-75>-l,'l-5?^Wx^ 
;U7^y]7'fe^;p-2->'7y-4-7;^PtfPU> 5 >2«^ (129mg) t5-*9- 
)lr-2-tt7jL>%)V$>m (64mg) £JBVvr&^?S$tlS£kT^^£t! (92m£) 

'H4fti(30dpz, DMS0-d6) 6 8. 17-8. 06 (1H, m) , 7. 60 (lH d, J=3. 7Hz) , 6. 84' (1H, dd, J=3. 7, 1. 0 
20 Hz); 5:44 OH, brd, J=51 . fflzj , 5. 00-4. 92 (1H, m) , 3. 94 (1H, dd, J=23. 6, 12. 6Hz), 3. 73 (1H, ddd, 
j=39. 5, 1 2. 6, 3. 3Hz) , 3. 50-3. 26 (2H, m) , 3. 25-3. 08 (2H, m) , 2. 62-2. 22 (2H, m) , 2. 48-2. 44 (3H, 
nD , 1 . 98-1 . 84 (1H, brs) , 1 . 00 (3H, s) , 0. 99 (3H, s) 

(2S, 4S)-2— >77-4-7;^P-l-[[2-(3-^;W^7x>-2—f 

25 ;w*;i*#=Jttr3y-i. i-^^;wx^75y]7ir^;nfp>Jv><7)^^ 

|»J60i|^i<Z)7jfeT(2S, 4S)-l-[(2-7^y-l, l-^f^X^ 

;P7^y]7W;i/-2-i/7y-4--7;i/^ptrPU^>2W^ 0 29mg) t3-^ 

;P-2-^7x>*;^>g? (64mg) SfflViT^fSKfegtbT^ffc^l (74mg) 
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'H-NMR(300MHz, DMS0-d6) 67. 75-7. 66 (1H, m) , 7. 56 (1H, d, J=5. 0Hz) , 6. 96 (1H, d, J.=5. OHz), 5. 
46 (1H, brd, J=53. 2Hz) , 5. 00-4. 92 (1H, in) , 3. 94 (1H, dd, J=24. 2, 11. 9Hz) , 3. 83-3. 61 (1H, m) , 3. 
50-3. 25 (2H, m) , 3. 24-3. 10 (2H, m) , 2. 62-2. 25 (2H, m) , 2. 43 (3H, s) , 2. 1 0-1 .86 (1H, brs) , 1. 03 
(3H,s),1.02(3H,s) 

5 mm\65 

(2S, 4S)-2-^Ty-4-7;i/^P-l-[C2-(3-hHa^>--2^^y 

i?>(D€?f& : * • ; ' ' ' . ; 

t FP^>&\W;P$t C4ling) t(2 S, J ' 4 3) - i'^Cb ^TS /^i', i 
10 X^KTS A f 2 -;>7> -4 -^)l/^DHD U ^> 2^1" ( ; i lOingj' £ ; 

N, N-^W^l/AT^H (l.lmL) -t Ko+^^/hUT 

y-;H7KfPtl (54ig) Ztotto ^V^DtfjPX^l/T^^ (128jLiL) $fflf 

T« i-x^;i/-3- (3'-^^;VT5y^Dtf;w (7 

6mg) mnzT\ottr*imi>r£o m.\zmvx- j !mm. mmmztimv. 

;U : 2 8 %7> ; EX77k^=2 0 : 1 : 0~1 5 : 1 : 0. 1) *T!f£ISb£. mZttft 
^M^^yyPtf^X-xJl/tW^itT^t, M«£t/t^ffc;£$J (60m 
g) £#fc, 

l H-NMR(300MHz; DMS0-d6) 6 7. 60-7. 40 (1H, m). , 5. 48 (1H, brd, J=50! 4Hz) , 5, 05-4. 96 (1H, m) , 4. 
20 00 (1H, dd, J=24. 4, 12. 7Hz) , 3. 86-3. 47 (3H, m) , 3. 44-3. 24 (2H> , 3. 22-3. 06 (2H, m) , 2. 56-2. 25 
(2H,m),1.18-0.95d'2H,m). 

«#I6 6 V 
(2S, 4S)-2-^7/-4-7;i/^P-l-[[2-(l, 3 "-5>t KP*~>- 2-j* 

W/pa°>- 2 '-<;!/) *;i/fc;i/75 7 - 1 , l ->w;V3 xW75 /] 7^1^ 

25 tfpy v>£>£/& 

«^iJ6 5<h|pHf(D^T(2S, 4S)-i-[(2-757-l, 1-^W)X? 
;i/7$y]7-fe^U-2-v'7y-4-7;^PtfaU> ? >2^i (106mg) t2,2-)d 

7, (hFP^>^^;w 7°pe^->i? (45mg) m^x^^^mmtLx^mit^ 

(55mg) 
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'H-NMR (300MHz, DMS0-d6) <57. 52-7. 40(lH,m), 5.44(lH,brd, J=50. 7Hz),4. 98-4. 91_ClH, m> , 4. 
86-4. 70 (2H, brs) , 3. 92 (1H, dd, M3. 8, 1 2. 6Hz) , 3. 73 (1H, ddd, J=39. 8, 12. 6, 3. 3Hz) , 3. 52-3. 
21 (6H, m) , 3. 08-2. 97 (2H, m) , 2. 62-2. 26 (2H, m) , 0. 99 (3H, s) , 0. 96 (6H, s) . 
«#J67 

5 (2S, 4S)-2-^Ty-4-7;^n-l-[[2-(v7.-4-kK0^>^0^\ 

«^J6 5i:Pli©^i?(2S, 4S)-l-[(2-7S/-l, 
;i/75y]7irW-2-^7/-4-7;^PlfnUv J >2Wi: (128mg) t^7,-4 
10 HP*5/^D^>*K>»' (59mg) £jlVVT3f^^£bT«{b£tJ 

(65mg) ' 

'H-NMR (300MHz, DMS0-d6) 67. 51-7. 41 (1H, m), 5. 46<1H, brd, J=53. 4Hz) ,4. 98-4. 91 (lit m>, 4. 
27 (1H, d, J=3. 3Hz) , 3. 93 (1H, dd, J=23. 4, 12. 4Hz) , 3. 82-3. 61 (1H, m) , 3. 44-3. 21 (2H> m) , 3. 08- 
l, 91 (2H, m) , 2. 62-2. 26 (2H, m) , 2. 24-2. 08 (1H, m) , 1 . 86-1 '. 69 (2H, m) , 1 . 68-1 . 55 (2H, m) , 1 . 48- 
15 1.32(4H,m),0.95(3H,s),0.94(3H,s). 

(2S, 4 S) - 2-5/7;-4-7MD- i - [[2-(l -^>^0^>- 1 

-^r;w*;wfcyi>75y-i, i-^^;wx^7sy]7-fewfcfpu^>©^^ 

^Ji^l6 5 ( J:l^©^T(2S, 4S)-l-[(2-75y-l, -l-SWVttXS 1 
20 ;P75 /] 7-k^l/- 2 - j/77 - 4 -7;^D tfP U 2^&& (129^ ^1-^5=- 
)V - ! -i/77D^-tJ->*;^>^ (58mg) ^ViT^fe«tlKttT^^-&t» 
(74mg) £#)fco 

'H-NMR (300MHz, DMSO-d6) 6 7. 29-7. 19 (1H, m) , 5. 43 (1H, brd, J=51. 5Hz) , 4. 99-4. 90 (1H, m), 3. 
94 (1H, dd, 1=24. 0, 1 1 . 6Hz) , , 3. 82-3. 61 (1H, m) , 3. 48-3. 22 (2H, m) ; ,3. 10-2.95(2H,m),2.62-2. 
25 26 (2H, ni) , 2. 04-1 . 75 (3H, m) , 1. 54-1 . 10 (8H,m) , 1. 05 (3H, s) , 0. 96 (3H, s) , 0. 95 (3H, s) . 
«M6 9 

(2S, 4 S) - 1 - [[2-(.l -^f Jl/y^nyp^>- 1 -rJW*J»75/ - 1, 

«^J6 5<hIWHi(D^lr(2S, 4S)- l-[(2-75/- 1, 1-^W)X^ 
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)V7 ^ J ] 2 - V7J -4- 7Jl4"P tfP U V> 2 046ns) £J. 
;ir>^o>ratyp*;W?>» (46mg) ^fflViTi^WS^UT^fb^ (51mg) £ 

'H-NMR (300MHz,DMSO-d6) 6 7. 30-7. 16 (1H, m) , 5. 62-5. 29 (1H, m) , 5. 00-4. 92 (1H, m) ,3. 90 OH, 
5 dd, J=24. 8, 12. 4Hz) , 3. 82-3. 61 (1H, hO , 3. 47-3. 22 (2H, m) , 3. 05-2. 96 (2H, m) , 2. 62-2. 25 (2H, 
m) , 2. 05-1.80 (1H, brs) ,1.29 (3H, s) , 1. 03-0. 88 (8H,m),0. 50 (2H, dd, J=6. 1, 3. 2Hz) . 

'j 

(2 S, 4S)- 1 - [[2 - [^X(4 -^D D7xH;i/f] r^WT^ it i-i>^ 

10 (i) : i-i2-ito(4-^D 

7*P/\°><Z>&/& 

tr^(4t-^DD7xrjp)BWfe (320mg) £N, N-^^;WVAT5 H (3.0mL) IC 
ffl*U *#T> 1, 2-v ? T5y-2-^W7°PA°> (lOOmgX 
^hUTV-^l*** (219mg) 01-If;h3- (3'-> J ^;>75/:7°Ptf 
15 ;W/*;W?W5H*fii» (301mg) SJttJL 30 $HHHH*l/fc. ^K^bTHftflBH/ 
m fttffR 5%j^K^hU^A7l^t«^li*0l : lMSM (20mL> Sim 
£DD#;i/A (30mL) TJtttftibfc. ^W&««T^^AT^U ©Slit 

-?hZ??7<<— (SM^R; ^OD/isM : 2 8 %7> ; EX7*^= 2 

20 0:1 : 0. 1) :T!ttfiU ^&@#£UT«fli3#/ (283mg) 

'H-NMR (300MHz, DMSO-d6) 68. 24-8. 1 3 OH, m), 7. 35 (8H, dd, J=21. 5, 8. 6Hz), 5. 10(1H, s), 2. 9 : 
7(2H,d,J=5.8Hz),0.89(6H,s). 

(2) (2s/ 4S)-l-CC2-[fc*7.(4-^an7x^W]7ir^;P757-l, 1- 
5W;Wx5W^ 

25 'smi'(2) t*(D^Tl-[2-[tfX(4-^PP7xX;l/)]7-k^;i/75y] 
-2-^;V-2-7577°PA> (229mg) <fc (2 S, 4S) - 1 -#PP7 i t5^- 
2 -v7/-4-7;^Pk°PU> ? > (57mg) £/flVvc HfiWit LX^Miba 
m (119mg) ^#fco 

'H-NMR (300MHz, DMS0-d6) <5 8. 22-8. 13 (1H, m) , 7. 41-7. 27 (8H, m),5.45 (1H, brd, J=53. 2Hz) , 5. 
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10 (1H, s) , 4. 97-4. 90 (1H, n) , 3. 90 (1H, dd, 1=24. 2, 1 2. OHz) ,. 3. 78-3. 58 (1H, m) , 3. 48 7 .3. 20 (2H, 
m) , 3. 1 5-2. 90 (2H, m) , 2. 60-2. 25 (2H, m) , 0. 94 (6H, s) . 

(2S, 4S)-l-a2-(2-^U^y^M)V)7^/-l, l-^iWlf 
(2S, 4S)-l-[(2-75>-l, i-^^;wx^T5y]7^;v-2-> 

7y_4_7;| / ^-Dt!DU> 7 >2«^ (195mg) (0.2mL) td§#?U 

jggiJU «&^ffiT^^ mZfttdmZN, N-^W*;PA7$H .(0.8m 
10 L) Id&filU *#T> O-T-k^l^-U^P-f^nUH (123mg) (D^PD^A« 
(0. 8mL) IcWUto »T h U X?)V7$. > (130^0 teWTLT. *^TT 10 M 

mvrco ^csbT3«^tm »^jc»hu^A7«^ a.omu t 

(i.5mL) (DS^^mT, Ml*^-^ebfc. *frT, 
«7K (20mL) £tn^ ^PO^;i/A (30mL) 

W^>*7A^D7h^77^-.(il»'; ^DD*J^ : 2 8%7> 

«77jc^=2 0 : 1 : 0. 1) T«U Me««tbT«b^f (36mg) £ 

>H-NMR(300MHz,DMSO-d6) <58:75-8.60(lH,m),7.89(lH,dd, J=8. 1, 1.7Hz),7.38(lH, td, J=7. 
20 7, 1; 7Hz) , 6. 94-6. 86 (2H, m) , 5. 46 (1H, brd, J=51 . 5Hz) , 4. 99-4. 92 (1H, m) , 3. 95 (1H, dd, J=24. 3, 
12. 4Hz) , 3. 74 (ia ddd, J=39. 5, 12. 4, 3. 2Hz) , 3. 53-3. 19 (4H) , 2. 62-2. 25 (2H, m) , 1 . 04(6H, s) . 
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69 


o H o <5 N 


70 


ci • 

c , 0 H 0 Q N - 


71 


Hp O H 0 A GN •• • - 



^t^)\*Z&&^VN (D P P I V) fgttlfit^SD Ube'tes, 4 7, 
764-76 9, 19 9 S}zm&tti£^ttott>1t. SW^I^^-i? 

®Stt9 6^?PJtt^^->*IBVi, 2 5mM HE PES, 14 OmM NaCl, 1%B 
SA, pH7. 8fr£jfo1Bfflftn!fro1t. . 10 0 #11; G 1 y — P 

;V^u;i^7-T5 p istfj-mmm mm 2 s# k 1 3 3mM meh^* 

->£A«7. 5 # K ttfr&£tt5'ju 1 £*I£U ^T±BBWBf??l/l 0 Offlz 
10 WUcifoJK 12. 5 ii I &WUt. m&V 2 mmtt'&tgk 2 5 %Bt3bN®0E5 0 
li \ %MQV%Jfc*±tt>tzo TmVtc 7-757 - 4 -^l/^U ->*££ffi:/l/- h 
U— (14 2 0 ARVO™ Mul t i labe L Coun t e r ;Wa 1 lac 
. ft®D £fflWT3 9 0 nmT®g£i±fc£f OA 6 0 nmOtMSillfc. mm 

*7^v))^7^#—wmmm (%) &&e>fc. iooo MSi© 

5 o%mm*m-<k®ysm ( i c so m mrnvko 

BBSns (%) =A-rBX 100 
20 (A=M»(C^^^^^-^b^l«JP^^?.^5lg) 
(B =M»£:fctt3ib^) 
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m&m^QOii&m ICa, 1.5nM 

g. 2mg/mLommmmk^*Hmmmm* mm <m \zmmu 

5mL/kg©^S (lmg/kgOfflD T»&#bfc P SI^TIWW^'N 
10 JV)y^M^t^MMS dDruramond Scientific Company) 

OOOrpm, 15#, _4trcSftCR»»U JfcM^lslJRLfc:. «i-8 0 < CT##bfe. 

15 m^DPPivmmmroy^^rMrco 

WM%Jfc\t9 6FcfU—h*mi<\ 2 5mM HEPES> 1 4 OmM NaC 1 * 1%B 
SA, pH7. 8frt>&Zimm>~m?tc 0 mm&tVT, 1 OmM H— G 1 y — 
Pro-4-^;i^U;i/-7-7SK (BACHEMtD £«$t?l/l 0 0 £11 
«l>fc. fe&^DJD li¥e 11 ^feDl 00 /iMlM 2 5 uU H» 5 # L, i 

'Jtaflltri we 1 1 (CI 2.. 5 jLtLt^aU M£ 3 7. 5 #L £»T3 £ £fc«fc 
- ^^mm^U^ .^^m^^^^ 2 5 5 0 p. L 

LHJfc£^lhL£o j$StUi 7 -757 - 4 -^l^V'J yWttl&CJV- h U 
(14 2 0 ARVO™ Multi label Counter ;Wal la ctfcSS) £ 
25 Jfl Wf, 3 9 0 nmT$lig£-frfc<h#©4 6 0 nm<D3&^£«Lfco 

£j&2nt£ 7-7B.J-4-^)V^)>& (nmo 1, MTAMCtB?) 
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Tco ■ - ... • ' • 

DPP IVfStt (% o f Con tro l) =AvBX100 

(A=»««WAMCM) ■ ,. 

10 JA »DPPI VStt (%), ; . ■ :• ^ .;;; ;, : / ' . i y • : ' , 













.1 2 


1 7 


22 



■*3S9iK: £ Qmtitiw7^j\rtft&-*£ i v (dppiv) fflSiStts^rrsft:^- 
15 ffins. ^^S^OTB&*fc^^iiLTWffl-e^s 0 
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i. TIBS: (I) 

CN 

±©g&*T«#l£nT t> <fc 1 ~ 6 OTJ^iH, .fi&S Y 2 $M; 0 
SfcfttS 1 TO±©S&STB$£nT ! & £ V^m^c 3 ~ 6 <D ; y? o 

10 4~9©^D7JkW^i ; «MSY?#iO»fcEn* lTO±©fi 

n* 1 ffiR±©1iiM£Tilil3ftTfe<fcv>&*# 3-6 ©->£ n7)V*~)V 
& ; g$*Y 2 ^£«9>lk£ft3 lfflK±©flHfta&T?«*StlT'b<kVift*ft4 
~2<Di/?u7)W-)V7)\'*frm ; XttR' i:R J ^p^f §R^M?<h- 

15 m\z^x, [mj%kY 2 m& oatfn* i w±©fit^Te&2nT*>«fcv> 

^3^3 ~ 1 0 (D-yi7U7)^)VM^^.t^>> 
Xtt," 1^X1^11 1 ~ 3 ©r^i^S^u 
RMi; ^-N (R 4 ) COR 5 , — N (R 4 ) SO,R 5 , -NR 4 R 6 , -S 
OjR 5 > -SO,NR 4 .R 5 , -OCONR*R 5 > -CH=CH-R'> -G = 
20 C-R'T*£ft5gT&Sa\ XIW<itlI«tf/Xli«f^ 

w^s^xtt-=e©9~i i &i^$ti§AfP7 u - jh (^t- 

a7V-)l&feW&MY 3 m&QM\Zn% lTO±©g&STg&£nWT 
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®mY 2 m& oafens 1 TO±©g&£Tte&$ttT*>£ 3 ~ 6 © 

5 *s9UTfr*)V& ; tt^«Y 2 Wct DafcTftS lflISU:©g&*Tg&£nT 

10 &,o v c ! _ 3 7)v* v >\t. jxdtf ymT&wm^Q m.&h%>im&±<D 
mWkMT*wmznT<b£<, q«, g&SY 3 s*cfcDama3i«u:©g& 
itwi$nT%j:^if 3~i oo^utws ; t iiYmo 

; mmmY 3 m& patfna 1 0^±©i&STg$£nT *> 

15 $& 2 ~ 1 0 <D7)Vtr~)VM ; Stft%Y 3 1&fc 0 1 ffl&±©«ifc2£T 

. ■tfeS : nTfe<fcV>k*»3~l 0©^^PT;^-;i/«;gg|SY 3 S¥J:D^ 

urns imu±<Dm®&rwmnT%£^8km$k4~ i o ©«j&>wut7;p 
^7U-;i^^&a^$n*mi^*fctt»®Kisift:**T?**56> ; 

20 g^SY 5 ^ckOa«n^ lTO±©g^STg^$tlTt)J;V^xO^^^ 

U R 5 £ * W 5 7 U - i atXtt^PSKfik 3t&«jfrf siim;:^ 
lfflEU©AxnKTPS£A>T!'b£K 

25 itSATDift -^ic^^Tg^SY s ^cboa^n§iTO± 
©gmsirg^$nT i bck^4~i oic^fDiMitfe^K 

RMtoK*^ ; «!ft»Y l »«koatfn« H@£U:©gifeSTg&£nT 
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fe£V»jft*R 1-6 <DT)]/*)m ; SfcgY 3 iM: DS«n*.l m$k±<DM& 
g&SY 2 S¥«> /\n$*>liH\ . fc^-^Wk ->7/S, 75 

$c i ~ 6 <b7;ka*V*RtfisaiHfc i ~ 6-©7;i^;i^j&> u 

10 g&*Y 3 ife AD^« ^7/S, -hoi, 75 /S, 

-OR 9 , -COR 9 , -CO,R 9 , -CONR'R", -N (R 9 ) COR' 0 
'■, — N (R 9 ) CONR'°R", -N (R 9 ) SO,R 10 , -NR'R", -S 
0,R 9 , -SO s NR 9 R 19 , -SO,N=CHNR 9 R l0 K.tf-OCONR 9 R' 

J&SY 2 ^J; D Mfc£tl& 1 fl£il±©itty6Tlttft*tlT'b 3~6© 
y^D7Mi« ; SiftgY 8 a*«J: Diitfns iro±©g$*Tg&£tiT 

ns^jpui,©^^ ) » g&SY 1 

m&mY 4 mt, AD^>gf, ^>7ys, 75 

-OR 9 , -COR 9 , -CO,R 8 , -CONR'R 11 , -N (R 9 ) COR 10 
25 , — N (R 9 ) CONR ,0 R", — N (R 9 ) SO,R 10 , -NR'R 10 , -S 
6,R 9 , -SOjNR 9 R l °, -SO,N=CHNR 9 R 10 Rtf-OCONR 9 R' 

0 (^r 9 , R io mfR l, \m-x\mtsioT*%m : ? ;m»&Y m*vm 
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7.5^,-QR'> -COR 9 , . -Gp.j R 9 , - C.ONR 9 Rj?., -N ; CR! 
10 ) COR 10 , -N (R 9 ) .CQNR"R", — N (R 9 ) SO,R 18 , — NR 9 
R'°> -SQ 2 R\ -SO,NR 9 R 10 > -SO,N=CHNR , R i, p-OC 
ONR 9 R'° : OiSfR 9 / R'°S:t/R ll TO-X«^^T7Km^; Bf&* 

y o i mu±<Dm^Mrm^nxh^^mBi i ~ 6 <dt)v 
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H 0 

r3' x x n ^ n ; J""a (1-2) 

R 1 R 2 




3. 

■Jftsh-r*) i'^iwiafc i ~ 6-©7;^;p«T»*i»*5i i 2 ism© 
10 ^<»t>b<tt*0ii[*3fett*n6o*»'». 



4. 

3 © * vfhjfe 1 b < tt*-©£*fc tt-en e ®*»<», 

15 

5. . ' ' . " . ■ ' ' "' ' ' ' "• ,. 

R 3 ^\ jfc-N (R 4 ) COR'TfcO, 
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1 0^±©fiiia > rg^nT ! b e t v^m^c4 ~ i o ©^w-gtr^ 
ic2 ~ i o <D7)Vf~)m ; «^SY 3 ^ck vmtfnz i ^±©»^stb 

15 K«^rCt>«t^, 

R 4 &tfR s «\ ft m t § A x P IC ^ <h -^l:&oT, «m*Y 5 

flfc&i 1 ~ 4 ©vrftufr 1 «tE.«©ft:^* *> b < tt*©ife£jfctt*n 6 © 
20 7K» 0 

6. . / 

r 5 #, «»£ymsm; oaten* im&,±(Dm^mrmmnxh^m 

ft 1 ~ 6 ©7;i/*;i/8, *fc«tt&*Y 2 lSU; t>atfn<5 i 0^±©BilST 
25 H^$nTt>«fcV^^ft3.~6©^Pr;Wl'ST^§^«5fciBm© 
ft^fffc L < »4*©il[*fct4*n6©*»*. 
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7. 

R 5 WHIMSY 3 *«fc DS«n5 1 P&±©tt&STfi&£*lTfc«fc W U - 

8. . ' . • • .. ,. 

10 R«j& j£-N (R 4 ) COR'Tfcth 

R 4 ^\ rt^SC^ ; g&SY 4 $U; Dilfems 1 «tt±©WM6T?Wft$.nT 

o iittfns i TO±©emsTB^ s nx t> «t v*ifc*»[ 4 ~ 9 © * a . 

15 7W7J^;H^L/, 

R 5 g&S Y 3 # J; t) S tfns' 1 «&±©fit(y£TH!JI$ ttT t> J: 

□7 u sifc&g 1 ~ 4 © ^m#> 1 jstctefs©^^ t> u < n&z 

.20 9. ... ■.; ... 

25 10. 

MT^Si*! 9 tE«©ft^»t> b< tt^©Jfi*fctt*n& ©*.»«». 
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11. 

R'p, -N^(R 4 ) SO,R 6 T&?K 

m. 1 ~ 1 0 07M;i^, . (C i- 3 7)V3rVy) -Q^U<teQT!& 

15 litis ifiK±©g^STa^$nT ! bi;V^mii:4~l o.o**^j«7;v 

20 ; Rtfg$«Y 3 #,J: DJifcms 1 ®^±©fi&S^fi&$nT<b £V> 

m«Y 5 PJ;«9S«n§lTO±©g^«tt^$nTt)ckV^T-Pm^b 
, RMC & IXf^rOitt,. 5t£#£j&^3]I^*i!r&L 

fcP^rSBI&a^H&Kl&oT, 5~8M8i£«LT*>J;<, gift id 1 
25 i^±©ATDlf^Tfei:^, 
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5 12. 

R 3 3^\ -NR 4 R 6 T&£, 

(R 4 Rtf R 6 «li-XW75:oT7jc^iE^ ; W&MY 4 m& 01«tl§ 1 fi 
Rt(Dg&ST«$$nTt><kV^lt$Cl ~ 1 0 ©7;v*;n ; m®MY 2 w 

io ^M^n^iM^ 

R 4 RtfR 6 te ; m m t % tt * t-ftfcfe-pT, g&&: 
15 .Y 5 »«tDS«nsiffl£il±©itl^^SiftSnT'bJ:Vi4~l OMo^m 
atftfcjfcUTfe'J:y*. ) ffi^i~4©ViTn^l^fcfBm©{fc;^ ! bb< 

13. . ' ' 

R»*«v ^-CH=CH-R 7 *fctt-C = C-R 7 

(a*, Riwmm? ; fit^SY^DS^ns ifi^±©g^»7?eife 
$nTt>«fc^^ i ~6 <D7)v*)im ; w&MYm& o^fcrns i 
(Dg^-rgM^nT'b^viTU-;!/* ; x»g&SY 3 s¥<fc0jitfn3 m 

-efe %m #m i ~ 4 ©wrna* i ekc**©^* t> u< 
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14. 

^ 5 mmv < \t 6 iOAfDT.'j -)vx\tz<D 8 ~ 1 1 ^mGm~e&%, m 
. &m~4©v^ftfri^fciag^ 

10 15..-. 

r 3 ^\ e^Y^o^^n^iis^^g^STfi^^nT^u, 6m 
^^w^#mx«-eo 9~n ^h^-st^ n^H i ~4 <D\,*?nfr 

15 

1 6. . 

Hb&H i ^» ^ i .5 o^i-rn^ i ^fciB^cD^Ty 7;i/^p t!D u v> 

20 

17. 
2518. 
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